Of nature trusts the Mind that tudds for aye."—Wordsworth 
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LIBRARY SERVICES IN THE 
BRITISH COLONIAL TERRITORIES 


PARAGRAPH in the third report of the Inter- 

University Council for Higher Education in the 
Colonies testified to the generous support which the 
libraries at three universities and five university 
colleges surveyed by the report continue to receive 
from the Carnegie Corporation of New York, the 
British National Book Centre, the Wellcome His- 
torical Medical Library and the University of London, 
apart from the services of Dr. Richard Offor, library 
adviser to the Council. Satisfactory as has been the 
progress which these libraries have made in adding 
to their collections, strengthening their resources and 
improving their services, something more than a 
purely internal library service is required if the 
Colonial universities and university colleges are to 
prove of the greatest benefit to their peopies. As 
has been freely recognized in the reports on the 
Colonial Territories, the full potentialities of the 
developments in higher education will not be realized 
until secondary education in these territories has 
expanded considerably, and an educated middle class 
outside the government service has appeared. 

No matter how efficient, therefore, the library 
services which are being developed in the Colonial 
territories under the guidance of Dr. Offor, 
they require as complement an adequate public 
library service for the universities and university 
colleges. There must be co-operation from that side 
within the territories, as well as from the universities 
of Great Britain, for whose continued encouragement 
and help Dr. Offor appealed in the interim report on 
university libraries in the Colonies which he con- 
tributed to the Universities Quarterly last year. Dr. 
Offor’s report indicates some of the ways in which 
such co-operation is required ; but it was a welcome 
move by the Library Association of Great Britain to 
issue, as No. 5 in its pamphlet series*, the survey of 
public libraries in the Colonies prepared by Mr. R. A. 
Flood, of the British Council. 

Mr. Flood’s pamphlet is the natural complement 
to Dr. Offor’s report; but it is also particularly 
opportune at the present time, when the reduction 
of the resources of the British Council may prevent 
its continued active support of such libraries; Sir 
Ronald Adam, in a foreword, can only express the 
hope that the Council will still be able to assist in 
this field. Some indirect assistance to library develop- 
ment may come from the Technical Assistance 
Programme, and the United Nations Educational, 
Scientific and Cultural Organization has indicated 
its interest by a proposal to hold a seminar on public 
libraries in Africa at Achimota next year. Clearly, 
the Governments of these territories have to be 
persuaded that public libraries are no longer a luxury 
to be postponed but a responsibility, which in the 
first instance rests fairly on their own shoulders and 
demands prompt discharge in the interest of develop- 
ment as well as of welfare. There is a task of education 

* Library Association Pamphlet No. 5: Public Libraries in the 


Colonies. By R. A. Flood. Pp. 45. (London: Library Association, 
1951.) 58.; to members, 38. 6d. 
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to be undertaken, as well as one of finding the 
material resources, and Mr. Flood’s pamphlet is an 
excellent contribution to the first as well as, to 
some extent, a pointer to what is required in the 
second. 

The value of this pamphlet arises, in fact, not so 
much from its survey of the situation and indication 
of the needs to be met, as for its clear exposition of 
the reasons for the existence of a public library 
service, and why, not merely the Library Association 
and the universities, but also educated men and 
women in Great Britain generally, should do what 
they can to ensure that those needs are met. Quoting 
from Mr. L. R. McColvin’s report on public libraries 
in Australia, Mr. Flood points out that our civilization 
is based upon books and other forms of record, and 
that the development and transmission of our culture, 
of thesciences and of technology are impossible without 
such records. Further, it is insufficient to provide 
books and libraries only for the scholars, scientific, 
technical and professional men, leaders of thought 
and others with specialized needs. Modern civilization 
demands that a knowledge of technology, science and 
economics should be widely disseminated. We need 
look no further than the events of the past few years 
in connexion with the swollen shoot disease of the 
cacao tree in West Africa for an illustration of the 
way in which an uninformed public is liable to 
frustrate and limit the efforts of good government, 
or to be misled by the propaganda of bad and anti- 
social leadership. 

All this was fully recognized by the Colonial Office 
Advisory Committee on Education in the Colonies in 
1948 in its report on “Education for Citizenship in 
Africa”, as well as in an earlier report on ‘Mass 
Education in African Society” in 1943; but while 
many of the Colonial territories are moving swiftly 
towards self-government, most of these peoples as a 
whole are not ready to take over the increasingly 
complex tasks of government which must eventually 
be theirs. A fine start has been made in the educa- 
tional task ; but the educational facilities now being 
provided will not achieve their end unless they are 
supported by adequate public library services. Mr. 
Flood points out that the average Colonial can neither 
aiford to buy books nor to join a subscription library, 
and in many Colonies neither booksellers worthy of 
the name nor libraries exist. 

The importance of this factor of poverty should 
be apparent to all who are aware of the rapidly 
rising costs of publication and of the difficulties 
which during the post-war years university students 
and research workers, for example, have experienced 
in obtaining the text-books and reference works they 
need. Just at this moment, however, when the need 
for public libraries in these territories is increasing 
and their potentialities are greater and likely to 
fructify more rapidly, the support they have 
hitherto received is endangered. To the Carnegie 
Corporation and to the British Council must go the 
credit for sponsoring and fostering most of the 
schemes for public library developments. The former 
did much in the years before the War, but latterly 
has withdrawn from this field, and the main respons- 
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ibility has fallen on the British Council. It has singe 
been decided that it is not part of the function of 
the Council to maintain public library systems, and 
Mr. Flood raises the pertinent question: Who jis 
going to provide the financial and technical assistance 
needed to establish adequate library facilities : 

Any assistance which could come from the United 
Nations Educational, Scientific and Cultural Organ- 
ization is limited under regulations laid down by the 
Technical Assistance Board, and Mr. Flood points 
out that it is questionable whether such aid should 
be sought when funds have been voted by Parliament 
for Colonial development and welfare, althouch at 
present it appears unlikely that any such funds will 
be allotted to public library development. It is in 
this context that the withdrawal of the British 
Council from public library development should be 
considered. There is clearly a need for a body with 
driving force capable of providing the finance to 
establish public libraries and the ability to organize 
and direct their development until the local govern- 
ments are able to take over a responsibility that, as 
Sir Ronald Adams remarks, rightly belongs to them. 

Neither costly organization nor large staff is, in 
fact, required. Compared with other development 
schemes, the cost of establishing adequate library 
systems throughout the British Colonial Empire 
would be very small, and no more than a small team 
of librarians working in the field would be required. 
Nor do the improvements in the Gold Coast, Jamaica 
and East Africa where, since Mr. Flood began to 
write his essay, library schemes adequately financed 
and planned and developed by experienced librarians 
have been initiated, obviate the need even there 
for central assistance and guidance. The three main 
areas where help is required are in West Africa, 
excluding the Gold Coast, East Africa and, to 
@ certain extent, the Eastern Caribbean. 

If the British Council has withdrawn entirely, 
even from development and exploratory work in 
this field, it is presumably in direct consequence of 
the curtailment of its activities by the British 
Government. Such circumstances further support 
Mr. Flood’s proposal that the Colonial Office itself 
should accept the responsibility for the central 
administration of library assistance ; indeed, the argu- 
ments marshalled so cogently in support of the 
view that a public library service is essential to the 
progress of the Colonies point to this as a logical 
development. 

As has already been noted, earlier reports have 
shown that there is at any rate a body of opinion 
within the Colonial Office, or associated with it on 
the Advisory Committee on Education in the Colonies 
or the Inter-University Council for Higher Education 
in the Colonies, which has grasped this basic argument, 
and Mr. Flood’s pamphlet should strengthen the 
hands of all those who address themselves to the 
task of securing the necessary action. 'The whole 
structure of public library service in the Colonics 
hangs, Mr. Flood concludes, by a slender thread : 
“Without exception such libraries work on appallingly 
i incomes; Jamaica Library Service serves a 
population of 1} million on an income of £17,000 
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which has to cover not only running costs but also 
capital expenditure ; the combined services of all 
the library services in the Eastern Caribbean, serving 
another 1} million people scattered over an area 
whose equivalent in Europe would extend from the 
Orkneys to Switzerland, is £40,000 per annum”. 
Most of the libraries in the Colonial territories have 
been. dependent on the aid they have received from 
the Carnegie Corporation, the British Council or the 
Colonial Development and Welfare Fund. If that 
aid is withdrawn or reduced—quite apart from the 
mounting costs of books and periodicals—the whole 
structure may well collapse, and in collapsing further 
handicap the progress of the Colonial peoples to the 
full and responsible self-government which is the 
declared objective of British Colonial policy. 


CRYSTAL DATA 


The Barker Index of Crystals 

A Method for the Identification of Crystalline Sub- 
stances. By Dr. M. W. Porter and R. C. Spiller. 
(Published for the Barker Index Committee.) Vol. 1: 
Crystals of the Tetragonal, Hexagonal, Trigonal and 
Orthorhombie Systems. Part 1: Introduction and 
Tables, Pp. ix+ 120+ 230. 30s. net. Part 2: Crystal 
Descriptions. Pp. x+ 1068. 90s. net. (Cambridge : 
W. Heffer and Sons, Ltd., 1951.) 2 parts, £6 net. 


N a remarkable booklet entitled “Systematic Crys- 

tallography”’ (Th. Murby, 1930), T. V. Barker, 
then reader in chemical crystallography in the 
University of Oxford, proposed an elegant solution 
to a baffling problem—that of identifying crystals 
from their interfacial angles. Conventional rules, 
based on his “‘principle of simplest indices’’, ensured 
uniqueness of crystal setting, a prerequisite to his 
determinative scheme. After his untimely death in 
1931, his work was continued by his Oxford colleagues 
with some outside help'. The group of ‘Barker workers’ 
never exceeded a dozen people at any time. Yet the 
undertaking was monumental : compiling the “Barker 
Index’’ meant recalculating the necessary angles from 
the original measurements in all cases and revising 
the crystal setting in a great many cases. No wonder 
that progress was slow. The project received the 
support of many learned societies, research organ- 
izations and industrial firms. Now, twenty years 
after its inception, the ‘Barker Index’? makes its 
first formal appearance. 

The editors have had the original idea of asking a 
non-crystallographer to write an elementary ex- 
planation of the method for fellow non-crystallo- 
graphers, and a chemist, Mr. L. W. Codd, of Imperial 
Chemical Industries, Ltd., has performed this 
challenging task in sixty pages and thirty-three 
figures. After this, no one need hesitate! A more 
professional approach (fifty-three pages, forty-one 
figures) is provided by Dr. M. H. Hey, of the British 
Museum (Natural History). His thorough treatment 
assumes no previous knowledge; it is based on 
two-circle goniometry, but includes a discussion of 
other types of measurements—single-circle, contact 
or microscope goniometry. 

Three crystal systems are included in this first 
volume—tetragonal, hexagonal and orthorhombic. 
In Part 1 the classification angles are listed for each 
system. The systems are separated by coloured 
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sheets which give a summary of the setting rules for 
the system under consideration. The classification 
angle (together with the other two Barker angles in 
the orthorhombic case) is followed by the “index 
number” and the name of the compound. The index 
number refers to the crystallographic description 
which is to be found in Part 2. Barker’s table of 
multiple tangents is reprinted. A valuable feature is 
the use of refractive indices, density and melting 
point for determinative purposes. The two principal 
indices of all the uniaxial crystals are collected in one 
list, while the three principal indices of the ortho- 
rhombic crystals appear in another. The density is 
to be found in a single list covering all substances 
included in Vol. 1, and the same is true for the 
melting point. Finally, there is one more way of 
finding the index number of any compound—this is 
to look it up in the alphabetical list of chemical and 
mineralogical names, either in English or in German 
(the German list gives only the chemical names used 
by Groth). 

Part 2 is the index proper. It contains condensed 
crystallographic descriptions arranged by crystal 
systems. One example will show the scheme of 
presentation : 


CALCIUM BOROSILICATE. (Danburite). CaOB,0;,2Si0;. 
Calciumborosilicat, (Groth, II, 742; Mellor, VI, 448). 


0.567. 48° 35’, 43° 51’, 42° 34’. 001/020/100 


{012}m ou {i01}r 
a:b:¢ = 05445: Oaa01. } a 2/m 2/m 2/m; Pe 


(110) : (110) = 57° a (101) : (101) = 82° 53’. 


FORMS : m{11(} yt 20 ae 142}. HABIT. m,n, 1, p. 
HYS. Cleavage, {001} imperfect. 8.G. 2-95-3-02. 
OPTICS. Double steer tion, negative for red, yellow and een Be ight ; 


positive for blue light. Axial Plane, (001), = [010], 


a = 1-630, B = 1-634, »y = 1-636. V = 88°, = deel 
crystals.) (Winchell.) 
002/010/200. 


TRANSFORMATION FORMULA. To 0.567. 
X-RAY. ASTM. 3°58, 2-99, 2-73. 

In this example, 0.567 is the ‘index number’ of 
the compound (O stands for orthorhombic). It is 
followed by the three Barker angles, and the trans- 
formation matrix to go from the Barker setting to 
the literature setting. Immediately below the Barker 
angles are the symbols of the forms observed, given 
in the Barker setting, each one accompanied by its 
form letter. All subsequent data are given in the 
literature setting. The second matrix (under ‘“Trans- 
formation Formula’’) is the inverse of the first one ; 
it permits going back from the literature setting to 
the Barker setting. When available, the interplanar 
spacings of the strongest three X-ray diffraction lines 
are taken from the catalogue of the American Society 
for Testing Materials. 

Quite justifiably, especially for determinative pur- 
poses, all hexagonal substances are grouped together. 
Instead of perpetuating Groth’s “‘trigonal’’ system, 
however, and retaining three-index symbols regard- 
less of whether the lattice is rhombohedral or 
hexagonal, it would have been better to use the 
perfectly adequate four-index notation throughout. 
The non-crystallographers would thereby have been 
spared a superfluous symbolism. 

The formalism of the crystallographic descriptions 
in Part 2 is neat, if a trifle rigid (many hundred lines 
of typing could have been saved, for example, by 
omitting the inverse transformation in all cases of 
‘No transformation’). 

Only some 120 pages of text are actually set in 
type; the bulk of the work is photographically 
reproduced from typewritten sheets, a wonderful 
insurance against misprints, at no cost whatever in 
either clarity or legibility. The standards of accuracy 
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are incredibly high—every angular value that appears 
in the “Barker Index’ has been recalculated inde- 
pendently by two workers and checked by one of the 
editors. 

The compendium contains information on a vast 
number of compounds for which X-ray results are 
not available. As an authoritative source of crystal 
data it will soon become indispensable. Any worker 
who has felt the need for Groth’s ‘“‘Chemische 
Krystallographie” will want to own the “Barker 
Index’’. J. D. H. Donnay 


? Porter, M. W., and Spiller, R. C. Nature, 144, 298 (1939). 


THE SUCKING LICE 


The Sucking Lice 

By Prof. G. F. Ferris, with the collaboration of 
Chester J. Stojanovich. (Memoirs, Vol. 1.) Pp. 
ix+320. (San Francisco: Pacific Coast Entomologi- 
cal Society, 1951.) 6 dollars. 


N 1919, when Prof. Ferris published the first part 
of his well-known ‘Contributions toward a 
Monograph of the Sucking Lice’’, he mentioned that 
all discussion of the group as a whole and all keys to 
the families and genera must necessarily be delayed 
until the completion of his examination and redescrip- 
tion of the genera and species of the group. The 
final part of this section of his work was published in 
1935, and there followed a long interval during which 
students of lice must almost have given up hope that 
the promised discussion of the group as a whole and 
the supergeneric classification would ever be published. 
The appearance of this volume now is therefore 
doubly welcome. Prof. Ferris is well known, not only 
as the foremost student of the Anoplura, but also as an 
outstandingly good artist, and the present book will 
enhance his reputation in both respects. 

The book starts with a very brief review of the 
arthropod parasites of birds and mammals, followed 
by a detailed and profusely illustrated account of the 
external and internal morphology of the Anoplura. 
Both text and illustrations are beautifully clear ; but 
it is unfortunate that there should be an occasional 
reference to the wrong figure (as, for example, on 
p. 48, where one is referred to Fig. 25 for a structure 
actually shown in Fig. 24). This is followed by a 
brief but adequate chapter on growth and 
development. 

In the next chapter, on the taxonomic status of 
the sucking lice, Prof. Ferris maintains that they 
should constitute a separate order, principally because 
of the great difference between the mouthparts of the 
Anoplura and Mallophaga. This is admittedly largely 
a matter of opinion ; but in view of the suggestion of 
Prof. Ferris that the contrary view is based mainly 
on similarities of habit as opposed to morphological 
considerations, it is worth mentioning that Clay 
(Nature, 164, 617; 1949) has demonstrated the 
development of piercing mouthparts in that sub- 
order (Amblycera) of Mallophaga from which the 
Anoplura certainly did not arise directly, and 
that there are morphological grounds—the fact, 
for example, that the male genitalia of Pediculus 
are obviously a slightly simplified version of a type 
frequent in the Trichodectidz, and the possession by 
the females of these two groups (to the almost total 
exclusion of other Phthiraptera) of free lobes that 
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Prof. Ferris considers to be the gonopods of segment 
eight, or of obvious relics of these lobes—-from which 
it is possible to deduce with some confidence that the 
Trichodectidz are the group of Mallophaga from which 
the Anoplura must have been derived, quite apart 
from the fact that both groups are exclusively 
parasitic on mammals. F 

In the fifth chapter, concerned with classifica; ion 
within the Anoplura, Prof. Ferris gives a historical 
review and a brief outline of the classification a: lopted 
in the book. The groups typified by Hoplopleurg 
and Linognathus are raised to family rank and the 
family Echinophthiriide is restored, but the greatest 
novelty in this classification is the removal of the 
genus Pedicinus from the Pediculide to the Hoplo- 
pleuride. Prof. Ferris expects criticism on this 
point, and doubtless this criticism will be forthcomin 
from those who hold that the lice of related hosts 
must necessarily be related ; but I can only express my 
complete agreement with his view that any classificg- 
tion of lice must be based on morphology and not on 
host-relationships, though the latter may legitimately 
be used as confirmation or to assist in assessing the 
value of a morphological character if this is otherwise 
doubtful. 

The distribution on squirrels belonging to the genus 
Xerus of lice of the genera Enderleinellus and Neo- 
hematopinus (see Hopkins, Proc. Zool. Soc. Lond., 
119, 427; 1949) forms an almost perfect parallel to 
the distribution of Pediculus and Pedicinus on the 
Primates, assuming the belief of Prof. Ferris that these 
two genera are not closely related to be correct, 
There are undoubted exceptions to the general rule 
that lice of a given group occur on a given group of 
hosts; these anomalies should be regarded as a 
challenge to us to explain them, and the practice of 
some authors (rightly condemned by Prof. Ferris) 
of concealing these anomalies by minimizing the 
importance of real differences or by erecting new 
systematic units based almost solely on considerations 
of host rather than morphology is distortion of the 
truth. The great difficulty is, of course, to know what 
characters should be regarded as fundamental; 
Prof. Ferris discusses on p. 66 some of the reasons 
for this, of which the most important is perhaps the 
degree to which the structure of the Anoplura has 
been affected by what most writers would all 
degeneracy, but which he prefers to call “evolution 
by loss’’. 

The “review of the families, subfamilies, genera and 
species of the Anoplura” makes up considerably 
more than half the book and is a contribution of the 
first importance to the taxonomy of the group. It 
contains definitions of all the families, keys to the 
subfamilies, genera and species, lists of the species 
and their bibliography, comprehensive figures of the 
species found on domestic mammals and of the type 
species (or a typical species) of all the genera except 
Hamophthirus, which was not available. 

In more than one passage Prof. Ferris remarks on 
the possibility that his disgust at the results of 
unrestrained “species mongering’ may have led 
him too far in the direction of ‘‘lumping”. I think 
that in some instances this has undoubtedly been the 
case, and particularly deplore the refusal of Prof. 
Ferris to recognize any unit below the rank of species. 
Hematopinus asini, for example, as found on East 
African zebras, is obviously (and apparently con- 
stantly) different from the same species as found on 
the ass; to refuse to use trinomials for these mor- 
phologically different populations conceals, but does 
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not alter, the fact that they are different. Taking a 
somewhat different case, Ferris admits (p. 279) the 
oecurrence on African negroes of a louse that is 
typically strikingly different from Pediculus humanus 
asfound on Europeans, but refuses (p. 271) to recognize 
P. humanus nigritarum because of the existence of 
intermediates. No doubt the lice of white men and 
of negroes have followed the example of their owners 
by interbreeding, but the supposed fact that there 
are no pure races of man does not prevent our recog- 
nizing the fact that races exist and that a negro and 
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awhite man are not exactly the same. I entirely agree 
with Prof. Ferris in his view that the problem of the 
lice of man and New World monkeys should be 


tackled genetically, but (because it is so much easier 
to put together pieces of information that have been 
wrongly segregated than to disentangle pieces that 
have been wrongly placed under one heading) I 
think it far better to recognize provisionally all named 
subspecies of Pediculus humanus for the existence of 
which a prima facie case can be made out on morpho- 
logical grounds, quite regardless of any personal views 
as to whether genetical examination will result in their 
rejection or their retention. 

There are a host-list of the Anoplura, a chapter on 
their distribution, and indexes of the lice themselves 
and of their hosts. 

The book is undoubtedly by far the most important 
contribution to our knowledge of the Anoplura since 
the same author’s ‘Contributions toward a Monograph 
of the Sucking Lice’’. It is, and will long remain, an 
absolute essential to any student of the group. 

G. H. E. Hopxins 


AN AUSTRALIAN ABORIGINAL 
FERTILITY CULT 


Kunapipi 

A Study of an Australian Aboriginal Religious Cult. 
By Ronald M. Berndt. Pp. xxxi+ 224+ 17 plates. 
(Melbourne: F. W. Cheshire Pty., Ltd. ; London : 
Angus and Robertson, Ltd., 1951.) 39s. 6d. 


HIS intensive study of a sacred cult that is 

found in north-eastern Australia shows that the 
aborigines, of this region at least, have a religious 
concept that far exceeds anything with which the 
Australian aborigines as a whole are usually credited. 
The author is well equipped to carry out research in 
these regions, as both he and his wife have lived with 
the natives in Arnhem Land and can speak the 
language—-an essential qualification when ritual songs 
have to be transcribed and discussions on doctrine 
followed. 

North-east Arnhem Land was selected, as it was 
an area subjected to the spread of native customs 
and rites from both west and south and was also 
likely to show the effects of long contact with 
Macassans and others who visited the coast to fish. 
The Kunapipi cult, which is widely diffused in the 
Northern Territories, has taken a strong hold in 
this region and is well defined, and its religious 
a are important and significant to the people 
there. 

The cult is founded on the belief in the existence 
of a Great Mother, either a single or a dual per- 


sonality, who is responsible for the constant fertility 
of human beings and others, and for the sequence of 
the seasons. 


The study of the cult involved more 
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than observations of the rites performed on sacred 
ground, for ritual is an acting out of mythology 
which, in its turn, is recorded in detailed and elaborate 
song-cycles, which ensure the significance of the 
ritual. Therefore, the three aspects—ritual, myth- 
ology and song—must all be studied. This the author 
has done most fully and competently. The legends 
begin with the arrival in the land of the Fertility 
Mother, Kunapipi (or of two sisters), perpetually 
pregnant and releasing from her womb a stream of 
human beings—progenitors of the present natives, 
totemic beings and natural species. She did not act 
alone, for associated with her was the Rainbow Snake 
—the male element—an important aspect reflecting 
the part that the male plays in reproduction, and 
indicating that these natives are not ignorant of 
physiological paternity. But the Mother is the 
important figure, and women have had a far greater 
part to play in these ceremonies than is usually 
recorded ; in fact, in legendary times they were 
directly responsible for them until the men stole the 
sacred objects while the women were away. But the 
women are still responsible for a series of ceremonies, 
and the aura of the Fertility Mother remains upon 
them to this day. 

The author has also included a number of drawings 
made by the aborigines to illustrate the Kunapipi 
ritual. This is not the normal practice—they would 
enact a ceremony instead of drawing it—and the 
medium supplied (brown paper and crayons) was 
entirely foreign to an artist accustomed to working 
in ochres on bark with hair or root brushes. But the 
illustrations show how the artists adapted them- 
selves surprisingly well and conveyed in a con- 
ventionalized style the major ritual points, which are 
explained by key plans. In addition, there are a 
number of songs from the relevant song-cycles sung 
during the ceremonies and here translated with notes. 
The theme of the songs is primarily of the natural 
cycles of reproduction and fertility which is inherent 
in the ceremonies. 

The book is also illustrated by interesting photo- 
graphs of the ceremonies; but there does seem to be 
a certain lack of co-ordination between text, photo- 
graphs, drawings and plans that makes the sequences 
difficult to follow and necessitates much turning of 
pages. K. RISHBETH 


THE PROGRESS OF 
PHARMACOGNOSY 


A Textbook of Pharmacognosy 

By T. C. Denston. Fifth edition. Pp. xviii+ 637. 
(London: Sir Isaac Pitman and Sons, Ltd., 1951.) 
458. net. 


OTWITHSTANDING the fact that the number 

of crude drugs in the British Pharmacopeia 
diminishes with each fresh edition, there is still an 
expanding field open to the pharmacognosist, as is 
shown by the need for the inclusion of fresh material 
in editions revised at fairly frequent intervals of 
text-books of pharmacognosy. Many old remedies 
discarded by the British Pharmacopeeia still have a 
time-honoured place in pharmacy, and are retained 
in the British Pharmaceutical Codex, a valuable 
book of reference for medical practitioners and 
pharmacists. From time to time, one or other of 
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these remedies is re-investigated and shown to be of 
some therapeutic value, as, for example, valerian 
and raspberry leaves. Recently, renewed interest has 
been awakened in species of Strophanthus as a 
starting-point for cortisone synthesis, and Strychnos 
for curare. Similarly, the fungi have come into 
prominence in the search for antibiotics. 

By virtue of his association with the revision of 
the British Pharmaceutical Codex and of the British 
Pharmacopeia, Mr. T. C. Denston is in close touch 
with developments in pharmacognosy, and as a 
former teacher he has the gift of clearly expounding 
this subject. This new edition of his text-book 
contains all the excellent features of the previous 
ones, and is up to date at the time of going to press. 
It includes not only new substances used in the 
practice of pharmacy, but also alludes to the appli- 
cation of new methods of cultivation, and to breeding 
experiments involving the artificial inducing of 
polyploidy and its effect on yield of active principles. 
Consideration is also given to insect infestation of 
drugs, insecticides, and to spices and flavouring 
agents. 

The text-book is well planned and well produced. 
Mr. D. C. Harrod, himself a teacher of, and examiner 
in, pharmacognosy, has added some new illustrations, 
drawings which might well be emulated by students ; 
but some of the old, unsatisfactory drawings have 
not been replaced. Unfortunately, the text-book is 
planned on the syllabus of the old Chemist and 
Druggist qualifying examination, which no longer 
exists, and it falls short of requirements for the 
Pharmaceutical Chemist qualifying examination and 
for the various d examinations in pharmacy of 
the universities. The lack of descriptions of anatom- 
ical and histological characters of important, official 
plant drugs is a serious omission which will weigh 
with students, among whom the text-book has 
previously enjoyed deserved popularity. It is, of 
course, possible for students to find this additional 
information in the monographs of the British 
Pharmacopeeia, and all students possess this latter 
work, so that there is no additional expense ; but, 
even so, they have no illustrations of these characters, 
and, owing to their limited resources, they will tend 
to purchase text-books which provide all that they 
require. This is a pity, for Mr. Denston’s text-book 
is otherwise excellent and highly commendable. 

W. O. Howarta 


FOUNDATIONS OF ANCIENT 
SCIENCE 


The Exact Sciences in Antiquity 
By O. Neugebauer. Pp. xiv+191+14 plates. 
(Copenhagen: Ejnar Munksgaard; London: Oxford 
University Press; Princeton, N.J.: Princeton 
University Press, 1951.) 42s. net. 


HE study of ancient Egyptian and Babylonian 

science was formerly based upon the hearsay 
reports of classical writers. During the past hundred 
years it has been completely transformed through 
the decipherment of inscribed clay tablets and papyri 
recovered from the sites of the old civilizations. 
Among living scholars who have made fundamental 
contributions to the interpretation of these obscure 
documents, none is more distinguished than Dr. Otto 
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Neugebauer, of Brown University. His discoveries 
and theories, communicated over the years to the 
specialist journals, have been made more \ idely 
intelligible and accessible through a course of six 
lectures delivered in 1949 at Cornell University and 
now published, with much supplementary material, 
in the form of a book. The field surveyed is restricted 
to mathematics and astronomy, but the author's 
interest transcends the mere technical development 
of these sciences to embrace the historical significance 
of the Hellenistic period. 

The numerals and astronomical symbols of a 
fifteenth-century ‘“‘Book of Hours” serve to lead the 
reader back directly to the reckoning procedures of 
antiquity, and thence to the remarkable mathe- 
matical achievements of the Babylonians. As early 
as 1600 B.c. they were performing operations equiv- 
alent to the solution of quadratics and were even 
tackling equations of higher degree. In contrast, the 
arithmetic of the Egyptians is chiefly of interest as 
representing a primitive stage of development no 
longer available for study elsewhere. Both Laby- 
lonian and Egyptian geometry amount to little more 
than the application of arithmetical procedures to 
problems of practical life which happen to involve 
areas, etc. This species of geometry, contrasting with 
the essentially Greek ‘axiomatic’ geometry of the 
Euclidean tradition, later made its appearance in 
Alexandrian scientific literature, and it can be 
followed thence into medieval Islam and Christendom. 
In like manner, Dr. Neugebauer adduces evidence of 
a system of Alexandrian astronomy very different 
from the classical Ptolemaic synthesis. This system 
perpetuated the methods of Babylonian astronomy, 
to which the most considerable chapter of the book 
is devoted. 

While the ‘Old Babylonian’ period (1800-1600 B.c.) 
corresponds to the highest level ever attained by 
Babylonian mathematics, the astronomical scripts 
of greatest interest belong to the ‘Seleucid’ period 
(covering the last three centuries before Christ). It 
is not yet possible to construct a coherent history of 
Babylonian astronomy, but Dr. Neugebauer suspects 
that one major incentive for its early development 
was the necessity for bringing the fundamental lunar 
ealendar into a regular relation with the solar 
reckoning associated with agricultural processes. He 
has followed up the pioneer work of Epping and 
Kugler in unravelling the intricate tables which set 
forth, in successive columns, the discontinuously 
varying corrections which the Babylonian astronomers 
applied to the mean motion of moon or planet. This 
chapter destroys a number of cherished legends of 
the historians, and it reveals the startling gulf that 
has appeared between the generally accepted picture 
of ancient astronomy and the results which are 
slowly emerging from the analysis of the source 
material. The closing chapter, on the origin and 
transmission of Hellenistic science, is an elaborate 
application of Dr. Neugebauer’s thesis that the 
transmission of mathematical and astronomical 
methods affords one of the surest means of estab- 
lishing and dating contacts between contemporary or 
successive civilizations. 

This authoritative and finely illustrated book, of the 
contents of which only the barest sketch has been 
given, is bound to stimulate interest in a peculiarly 
abstruse branch of the history of science. It may 
also attract recruits to the task of interpreting the 
abundant source material in our museums before the 
climate destroys it. A. ARMITAGE 
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The Social Structure of Values 

By Radhakamal Mukerjee. (Lucknow University 
Studies: Faculty of Arts.) Pp. xx+418. (London : 
Macmillan and Co., Ltd., n.d.) 188. net. 


N this book, the author points out that sociologists 

have adopted two fundamentally different 
approaches to the problem of values. As @ science, 
sociology “regards values on a par with language, 
technology and material culture’; in its philo- 
sophical phase it “presents an imaginative formulation 
of social relations and values, logically coherent’’. 
Prof. R. Mukerjee has devoted himself to the exten- 
sion of the latter field of inquiry. For him, “a social 
science that as science must be relevant to action in 
its particular field (namely, man’s behaviour and 
relationship to fellowmen), finds such behaviour and 
relationship defensible or worthy in so far as a fellow 
human being is treated as an end in himself in the 
ideal sense”’. 

This line of argument will shock representatives 
of the ‘objective’ school of sociology, who are often 
so deeply immersed in ‘pure’ fact that they are 
unable to avoid what Prof. Mannheim calls a 
“bottomless relativism”. But it is high time that 
the importance of values as motives is properly 
understood, and the present book is a most useful 
beginning in this regard. Prof. Mukerjee’s conclusion 
is a disturbing one, for, as he points out, ‘““Man’s 
science, technology, and economics have established 
one world for all, and created the demand for one 
morality for all”. It is, thus, the conflict between 
value-systems which is the most dangerous point of 
strain in contemporary social organization, and there 
seem to be no means of dealing with it through the 
social sciences if we are content to continue to study 
the mere relativity of values, and refrain from deeper 
analysis, the need for which is urged on us in the 
present book. 


Fourth Empire Mining and Metallurgical Congress 
held in Great Britain, July 9th-23rd, 1949 

Proceedings. Edited by F. Higham. Part 1. 
Pp. xx+552. Part 2. Pp. xx+553-1140. (London: 
Empire Mining and Metallurgical Congress, 1950.) 
n.p. 

HESE two volumes, edited by Mr. F. Higham, 

contain the texts of the forty original papers 
read at the Fourth Empire Mining and Metallurgical 
Congress, together with reports of the formal pro- 
ceedings, the discussions and three lectures. The 
titles of the seven sessions into which the conference 
was divided give an indication of its scope: mineral 
resources ; modern methods of prospecting ; physio- 
logical and psychological effects of heat and humidity 
on workers in deep mines and metallurgical works ; 
petroleum; coal; present-day trends in mineral 
dressing ; and metallurgy and metallurgical indus- 
tries. The survey of the resources of metallic ores, 
non-metallics and coal in the countries of the British 
Commonwealth is probably the best summary that 
has yet appeared; and though more might have 
been said about potential reserves, the conspectus is 
an impressive one. As great areas still remain to be 
prospected in detail for minerals, it was appropriate to 
follow with a discussion on prospecting techniques, 
including aerial photography, geological mapping and 
geophysical methods. The practices of beneficiation 
and of extraction metallurgy also received attention, 
the metals dealt with including gold, copper, nickel, 
lead, zine, iron and magnesium. Nor was the human 
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side of the industries neglected. The two volumes 
give adequate expression to the vigour of the mining 
and metallurgical industries of the British Common- 
wealth. K. C. D. 


Vacuum Manipulation of Volatile Compounds 

A Laboratory Manual describing the Application of 
High Vacuum Technique in Experimental Chemistry. 
By Robert Thomas Sanderson. Pp. viii+162. (New 
York: John Wiley and Sons, Inc.; London: 
Chapman and Hall, Ltd., 1948.) 18s. net. 


co avowed purpose of this book is to provide 
enough practical information to enable an 
investigator with an average background of experi- 
ence to construct and operate a general-purpose 
high-vacuum apparatus for chemical research. The 
book has eleven chapters—with titles such as 
materials of construction and operation, glass-blowing, 
producing a high vacuum, low temperatures, etc.— 
and an appendix of thirty-three pages, of which 
twenty-six are taken up with a table of the vapour 
pressures of pure compounds at five fixed tempera- 
tures. 

The attempt to cover many subjects has neces- 
sitated the careful selection of material ; but numerous 
references are provided for further study. However, 
only one reference to low-temperature fractional 
distillation is provided, and the statement that 
“Further development in this field is much to be 
desired” is surprising in view of the considerable 
knowledge of this technique which is now available. 
The concluding chapter, entitled ‘Future Develop- 
ments”’, is unusual, as the author has attempted here 
to set out the ideal properties of hypothetical sub- 
stances which would render them particularly suitable 
for use in certain vacuum devices. 

This book should be very useful to a worker who 
wishes to build high-vacuum apparatus and who has 
no contact with laboratories where such work is in 
progress. E. F. G. H. 


Heat, Light and Sound 

By Dr. F. Tyler. (General Physics, 1.) Pp. viii+ 
399. (London: Edward Arnold and Co., 1951.) 
88. 6d 


HIS book is designed to cover examination 

requirements of middle forms in secondary 
schools, and also to include work suitable for first- 
year sixth-form pupils. The first of these aims has 
been achieved; but it is doubtful whether those in 
sixth forms will derive a great deal of benefit from 
it. The author has given the solid foundation of 
‘bread and butter’ physics, with an occasional more 
appetizing titbit, and this no doubt will suit some 
pupils. But it is rather hard on those who require 
something more to stimulate interest and keep it 
alive, and it is disappointing that the application of 
physical principles to everyday life has not received 
greater attention. However, it is pleasing that a 
chapter on the technological applications of sound, 
including sound-recording and the acoustics of 
buildings, has been included. 

Dr. F. Tyler is on very firm ground in his emphasis 
on experimental work as the basis on which the whole 
subject rests, and he has provided an index of 
practical work with a list of sixty experiments 
varying from very elementary to those of sixth-form 
standard ; this is probably not intended to be a full 
course of experimental work. A large number of 
examination questions are included, some of which 
have been worked in the text. 
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BRITISH COMMONWEALTH SCIENTIFIC CONFERENCE, 


HE second British Commonwealth Scientific 

Conference was held in Canberra and Melbourne 
during February 18-March 5. The purpose of the 
Conference was to consider how the fullest possible 
collaboration between Civil Government: scientific 
organizations of the British Commonwealth could be 
brought about and to make formal recommendations 
to that end. 

The delegates to the Conference were appointed by 
the Governments of the United Kingdom and the 
Colonies, Canada, Australia, New Zealand, South Africa, 
Southern Rhodesia, Pakistan and Ceylon : the Govern- 
ment of the United States, following an invitation 
from the Standing Committee, which was transmitted 
through the Australian Government, had appointed 
an observer, Dr. J. Wallace Joyce, deputy science 
adviser to the Department of State. The Government 
of India found itself unable to be represented, but 
conveyed its regrets and good wishes for the success 
of the Conference. The leader of the Canadian 
delegation and chairman of the Standing Committee, 
Dr. C. J. Mackenzie, was also prevented, at the last 
moment, from attending, his place being taken by 
Dr. E. W. R. Steacie, president-elect of the Canadian 
National Research Council. 

In opening the Conference, the Prime Minister of 
Australia, the Right Hon. R. G. Menzies, who was 
accompanied by the Minister-in-Charge of the 
Commonwealth Scientific and Industrial Research 
Organization, the Right Hon. R. G. Casey, said that 
he saw in the Conference a recognition of the fact 
that modern scientific research is essentially a matter 
of team-work ; to-day, in contrast to the aloneness 
of the great scientific pioneers, as seen in Words- 
worth’s “Prelude” : 


‘“Where the statue stood 
Of Newton, with his prism and silent face, 
The index of a mind forever 
Voyaging through strange seas of thought alone” ; 


if real progress is to be made, no man, scientist or 
other, can live to himself alone. Team-work is 
necessary, not among scientists only, but between 
them and other sections of,the community. Science, 
he pointed out, never provides final solutions, and, 
by its very successes, creates, whether in peace or 
war, other problems no less urgent. He cited the 
benefits of medical science which, “regrettable as it 
may seem to some of our friends’, have resulted in 
greatly increasing the span of human life and 
immeasurably augmenting the problem of matching 
food production with population growth. As a work- 
aday politician, he felt bound to tell the Conference 
of his concern that too few of the ideas based on 
scientific research ever reach the man at the plough 
or the factory floor. This, he said, is one of the 
matters to which we must, individually and severally, 
direct increasing attention. The real business of the 
organization of scientific research is the getting of 
the results of research into the service of the people 
who most need it. No scientist to-day can say he is 
living for science alone and that what happens to the 
results of his work is of no concern to him ; it is only 
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in so far as science is used for the benefit of the 
world community that mankind can come into its 
full inheritance. 

The chairman, Dr. Clunies Ross, said that the task 
of the Conference was to review the results of the 
1946 Conference, to see how far the recommendations 
of that Conference had led to fuller intra-Common- 
wealth collaboration in science and the extent to which 
they could build on the foundations then established, 
They started with certain handicaps as compared 
with their predecessors, but enjoyed some com- 
pensating advantages. On one hand, the earlier 
Conference had effectively explored the more obvious 
fields for collaboration ; but, on the other, they had 
now five years of experience to guide them in their 
consideration of what was or was not possible. The 
crux of their problem was to determine how far any 
attempted integration of effort between Common- 
wealth countries would be helpful, while avoiding the 
erection of cumbersome machinery which might lead 
to a waste both of time and effort. They must 
approach their task without scepticism but in a 
mood of sober realism. He hoped that they would 
not interpret their terms of reference so narrowly as 
to preclude discussion of matters which, while not 
necessarily lending themselves to collaboration, are 
vital to the discharge of their collective respons- 
ibilities. Such matters include the training and 
recruitment of scientific men and the essential 
dependence of Government scientific institutions on 
the universities ; the methods whereby the applica- 
tion of results of research to industry can best be 
secured; the conditions under which national 
scientific organizations, whether they are concerned 
with industry, agriculture or medicine, can enjoy 
that freedom of choice of fields for investigation and 
independence of action in the conduct of research 
which are necessary for the maintenance of scientific 
work of a high order. 

The plenary sessions of the Conference in Canberra 
were devoted to the review by heads of delegations 
of the major scientific developments in their respective 
countries since 1946, and to the consideration of the 
steps taken to give effect to the recommendations of 
the first Conference relating to the holding of 
specialist conferences on subjects suited to Common- 
wealth collaboration in research, the movement of 
scientific men, the exchange of information, and the 
application of results of research by industry. 

On Thursday, February 21, the Conference 
adjourned, to resume in Melbourne on February 25. 

During the stay in Canberra, delegates were given 
the opportunity of visiting scientific institutions in 
the city and its environs, including the School of 
Physical Sciences of the National University, the 
Solar Observatory at Mount Stromlo, the Common- 
wealth Forestry School, and the laboratories of the 
Divisions of Entomology and Plant Industry and the 
Sections of Wildlife and Land Research and Regional 
Survey of the Commonwealth Scientific and Industrial 
Research Organization. 

In Melbourne, the main work of the Conference 
was carried out by a series of committees, the reports 
of which were submitted to the final plenary sessions 
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and will form the main body of the Conference 
Report. 


Methods of Commonwealth Collaboration in 
Science 


‘'o deal with methods of Commonwealth  col- 
laboration in science, three committees were 
appointed, covering collaboration in industry, agri- 
culture and medicine. 

Dr. Steacie, in reporting the conclusions of the 
Industry Committee, said that, while making no 
recommendation for the holding of specialist con- 
ferences at this stage, the Committee believed that 
all countries should pay special attention to the 
following subjects: (i) developments in industrial 
microbiology, (ii) research on the utilization and 
beneficiation of low-grade ores, and (iii) research on 
the use of solar energy by physical and _ biological 
means. The Committee also recommended that 
Commonwealth Governments should be prepared to 
accept, for training, staff of Government research 
organizations of another Commonwealth country, 
and that, where a laboratory already exists which is 
capable of providing facilities of a special nature, it 
should be encouraged, in appropriate cases, to under- 
take work within its field for other Commonwealth 
countries; in general, it is desirable, in such 
cases, for staff to be seconded to the laboratory 
by the countries concerned, on the understanding 
that the administration of all such laboratories 
undertaking work for two or more countries should 
always be the sole responsibility of the parent 
country. 

From its consideration of possible topics suitable 
for Commonwealth collaboration, the Agricultural 
Committee, under the chairmanship of Sir William 
Slater, selected two as being of special importance, 
namely, infertility of ruminants and agricultural 
engineering. In relation to the first of these, it was 
recommended that no action be taken to call a 
specialist conference, pending the completion of a 
report from the Food and Agriculture Organization 
on infectious forms of infertility ; when this becomes 
available, the Standing Committee was asked to 
consider the desirability of supplementing it by the 
collection of further data on non-infectious forms of 
infertility, and eventually calling a conference of 
specialists to consider physiological and nutritional 
aspects of the problem, at which United States’ 
workers should also be represented. As to agricultural 
engineering, the Committee recommended that the 
Agricultural Research Council of the United Kingdom 
request the National Institute of Agricultural 
Engineering to prepare a statement of the means 
whereby agricultural engineering problems may be 
defined. When this statement has been critically 
examined by Commonwealth countries, a decision 
could be taken on the desirability of calling a 
specialist conference. 

Dr. F. H. K. Green presented the report of the 
Medical Committee. The Committee recorded its 
appreciation of the work, as reference laboratories, of 
the World Influenza Centre and the Public Health 
Laboratory Service of the United Kingdom. It 
expressed the hope that other laboratories in 
Commonwealth countries might be given similar 
international status for the identification of infective 
agents and for advice on epidemiological problems in 
which they have special experience and recognized 
competence. 
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Special emphasis was placed on two subjects as 
suggesting possibilities for international collabor- 
ation: (i) environmental physiology of both man 
and animals, and (ii) geographical anthropometry, 
which concerns the differences in physical standards 
between the inhabitants of different countries and 
between tribal or other groups in the same country. 
The Standing Committee was asked to arrange a 
small exploratory meeting of specialists to define the 
project on which studies might be initiated. 

The Medical Committee, in common with the 
Agricultural Committee, recommended that the 
attention of Governments be directed to the grave 
impact of medical research on the world’s food and 
population problem. The benefits of agricultural 
research and development for the increase of food 
production has been more than offset, in many 
countries, by the success of medical science in 
decreasing mortality from infectious and other 
diseases. There is urgent need for joint discussion 
by the World Health and the Food and Agriculture 
Organizations of the inter-relationships of their pro- 
grammes. 


Information Services 


Dr. P. J. du Toit, chairman of the Information 
Committee, directed attention to the value of 
publication by the United Kingdom of research in 
progress in the universities, the Department of 
Scientific and Industrial Research, and the Agricul- 
tural Research Council, and recommended that each 
Commonwealth country should be invited to take 
similar action. The Committee pointed out the grave 
financial and other difficulties facing some of the 
most valuable scientific abstracting services, as a 
consequence of which these services may be either 
curtailed or suspended. It considered that every 
effort should be made to avoid duplication of effort 
by English-language abstracting services and invited 
the Standing Committee of the Conference to con- 
sider all measures necessary to maintain such 
services, including, if necessary, recommendations to 
governments for joint financial assistance to them. 


Application of the Results of Research 


Two Committees were appointed to consider the 
application of the results of research, in industry and 
agriculture respectively. 

The Industrial Committee, under the chairmanship 
of Sir Ben Lockspeiser, while recognizing the im- 
portance of economic, political and other factors, 
concluded that technological improvement or in- 
novation is the most important single factor leading 
to increases in productivity. It is the duty, therefore, 
of scientific organizations of all Commonwealth 
countries to consider this problem as one of the 
highest importance, to relate their research pro- 
grammes to economic needs, and, in view of the high 
cost of technological development, to be prepared, 
where necessary, to carry research to the pilot-plant 
stage of development. Attention was directed to the 
fact that, since the last British Commonwealth 
Scientific Conference, the United Kingdom, Canada 
and India had established corporations for promoting 
the development of results of research, particularly 
those arising in individual laboratories, universities 
and research associations. A further expansion of the 
same principle has been the setting up by several 
research associations of companies on commercial 
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lines, to arrange for the development and exploitation 
of successful researches. 

After reviewing the several information techniques, 
the Committee emphasized the importance of the 
human factor in all aspects of the efficient application 
of science to industry. Although research institutions 
should not necessarily accept responsibility for 
research involving human factors, the subject is of 
such importance as to deserve their earnest attention. 
The South African Council for Scientific and Indus- 
trial Research has intervened directly in this field 
through its Institute of Personnel Research. 

Whatever the measures undertaken by govern- 
ment agencies, however, there is no substitute for a 
due proportion of scientific workers and technologists 
within industry itself, at all stages of management 
and production, from the board table to the workshop 
floor. 

The Agriculture Committee, under the chairman- 
ship of Dr. K. W. Neatby, emphasized the paramount 
need for a revaluation of the responsibilities, status 
and qualifications of extension officers. Agricultural 
extension services must not only attract to them- 
selves men of high intellectual ability and initiative, 
but also such men must be given every opportunity 
of keeping abreast of scientific progress by the 
frequent provision of refresher courses and by giving 
them access to suitable scientific literature. In this 
latter connexion, it was felt that a far wider dis- 
tribution should be made of the excellent abstracting 
literature of the Commonwealth Agricultural Bureaux. 
Emphasis was put on the desirability of decentralizing 
extension services to the maximum possible and of 
enlisting the co-operation of the more progressive 
farmers in a district in the dissemination of knowledge. 


Movement of Scientific Men 


The Committee, under the chairmanship of Mr. 
F. R. Callaghan, noted with satisfaction the improved 
facilities for scientific men to travel which have been 
provided by governments and bodies such as the 
Nuffield Foundation, the British Council, the National 
Research Council of Canada, and the Fulbright 
Foundation. On the other hand, attention was 
directed to the difficulties facing the holders of 
scholarships and travelling grants, due to the con- 
tinuing rise of living and travel costs. All countries 
were urged to keep this matter under review and to 
take necessary steps to increase the value of such 
grants to meet the changing economic conditions. 

It was particularly gratifying that certain airline 
companies had recently made considerable donations 
towards the cost of travel by students. 

Other Committees, under the chairmanship, 
respectively, of Dr. F. W. G. White and Dr. Alexander 
King, submitted reports on the Commonwealth 
Scientific Liaison Offices and International Scientific 
Relations. 


National Organization of Research 


The Conference approved a statement which sought 
to provide a common basis for agreement on the 
functions, administration and relations with the 
universities on one hand and industry on the other 
of national scientific organizations. The statement 
stressed the dependence of scientific effort in any 
country upon the universities and the facilities they 
possess for training, and particularly postgraduate 
training, and research. No hard-and-fast rule can be 
laid down for carrying out the national scientific 
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organizations’ research programmes: the governin, 
body should decide whether it is preferable to estab. 
lish laboratories under its own auspices or encourage 
the establishment of laboratories by independent 
agencies; make grants to universities or other 
research institutions ; or to combine these metliods, 
The governing body, composed of senior mon of 
science, should be directly responsible to a Minister 
but otherwise should be freed from all politica) 
control or influence, whether in relation to the 
selection of the main fields for scientific investigation, 
the allocation of effort between these, or the appoint- 
ment and promotion of staff. Once broad lines of 
policy have been determined by the governing body, 
the executive officers appointed for their scientific 
knowledge or administrative ability should have 
complete responsibility for their general implement- 
ation, as should directors of laboratories for the 
conduct of the actual research programme. 


Between the Canberra and Melbourne sessions of 
the Conference, delegates were taken, as guests of 
the Australian Government, for a four-day trip by 
road between the capitals in order to allow them to 
see something of the pastoral and agricultural 
activities of south-eastern Australia. The party 
travelled first through the high tablelands of southern 
New South Wales, which are largely given over to 
fine merino wool production, then west through the 
lower and more fertile wheat-growing and fat-lamb 
producing areas of the western slopes of the Creat 
Dividing Range. 

On the second day, the route was again to the 
west and, by midday, had reached the Riverina 
Plains between the Murrumbidgee and Murray 
Rivers, one of the most important stud-sheep pro- 
ducing areas of the Commonwealth. The trip was 
enlivened at this stage by what, for most of the 
delegates, was their first sight of wild kangaroos. At 
““Boonoke” Station, the largest sheep stud, it is 
believed, in the world, which runs some 300,000 
stud sheep and sells more than 8,000 stud rams each 
year, the owner, the Hon. O. MeL. Falkiner, had 
rounded up large numbers of kangaroos and emus, 
and the visitors were entertained by the sight of 
jeeps and A.90 Austin cars mustering these unusual 
livestock at some 40 miles an hour. Some of the 
delegates had the good fortune of travelling with the 
owner in his Austin and were able to gauge the 
maximum speed of the emu at approximately 
30 m.p.h., and of the kangaroo at up to 35 m.p.h., 
the former being found capable of maintaining a high 
speed for almost ten miles. The paddock mustered 
was a heavily grassed, treeless plain more than 5,000 
acres in area. 

On the third day, the party crossed the Murray 
River into Victoria and inspected the Soldier Settle- 
ments, where former extensive sheep runs are being 
converted to irrigated dairy farms and _ orchards 
varying in size from 40 to 100 acres. The route then 
lay through the Goulburi Valley, one of the most 
intensively developed irrigation areas in Australia, 
which provided examples of fruit and vegetable 
production, cereal and other fibre crops, and dairying, 
beef and fat lamb production. 

On the final day, the route to Melbourne ran to 
the south-east, passing through the Cumberland 
Forest, where magnificent stands of mountain ash 
(Eucalyptus regnans) occur, some specimens of these, 
up to 300 ft. high, being perhaps the tallest known 
hardwoods. 
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he last stop was made at the Eildon Weir, on the 
headwaters of the Goulburn River, where the Utah 
Construction Co. of the United States, on behalf of 
the Victorian Government, is enlarging the capacity 
of the existing weir from 306,000 acre ft. to 2} million 
acre ft.; the enlarged dam will make possible the 
generation of 120,000 kilowatts of hydro-electric 

wer. 
On arrival in Melbourne, with a temperature of 
90 in the shade, delegates, while a little dusty and 
dishevelled, were agreed that they had gained an 
appreciation, which would not have been possible 
in any other way, of some of the problems and 
possibilities of the Australian environment. 
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ELECTRIC WHALING 
By ROBERT CLARKE 


National Institute of Oceanography 


T is appropriate that recent publicity given to the 
electric harpoon should come in the centenary 

year of this method of killing whales. On March 30, 
1852, Dr. Albert Sonnenberg and Phillip Rechter, of 
Bremen, Germany, patented an ‘electric whaling 
apparatus’ which was to be installed in a conven- 
tional open whaleboat of the period'?. The hemp 
whale-line, bearing a wire conductor, was to be 
fastened to the whale with the customary hand 
harpoon: thereupon the hand-operated induction 
machine would generate *‘so formidable a power that 
no living being can resist the same’’; the current 
was to return through the water to the boat, specially 
copper-bottomed for this purpose. This apparatus, 
although doubtless impracticable and never tried 
out, clearly embodied the essentials of the modern 
development. 

The hand harpoon of those days was to be 
eventually ousted by a heavy projectile, bearing an 
explosive grenade in its barbed head, and fired from 
a cannon mounted in the bows of a small steam 
vessel. Developed by the Norwegian, Svend Foyn, 
between 1864 and 1873*, this bomb-harpoon, per- 
sisting virtually unaltered, has made possible the 
modern whaling industry. It has, however, various 
disadvantages. The maximum range is not much 
more than thirty yards. The bursting grenade spoils 
some of the meat, and frequently ruptures the gut, 
thereby releasing the intestinal flora and so acceler- 
ating decomposition of the carcass: sometimes the 
hoggers of a meat-meal plant are damaged by over- 
looked splinters of a grenade. (It may be said at 
once that these processing drawbacks are quite 
overcome by an electrocution technique.) The in- 
dustry would also profit by a method which killed 
more whales in a given time, and which reduced the 
losses from sinking of a proportion of grenade-killed 
whales before they can be ranged alongside a catcher 
and inflated with air. Finally, and not least im- 
portant, there is the suffering inflicted by the bomb- 
harpoon: it may kill outright, but usually the killing 
takes ten or twenty minutes and sometimes much 
longer. 

Most promise of improvement seems to lie in 
electric whaling. Early experiments with the electric 
harpoon, in 1881 and 1904, were unsuccessful, but in 
1929 a German engineer called Weber became inter- 
ested and a company, A/S Elektrisk Hvalskytning, 
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was formed in Oslo. The company did not forget to 
consult American experts on the electric chair. 
Eventually four fin whales were electrocuted. Weber 
improved his apparatus and by 1938 the electric 
harpoon is said to have accounted for about two 
thousand whales during six expeditions north and 
south‘. 

Weber committed suicide in 1945 ; but some account 
of his methods has been published**. A fundamental 
need was to safeguard the gunner and the catcher 
crew. The conventional harpoon gun was therefore 
fitted with a recoil switch, so that the circuit was 
not completed until the harpoon had left the gun. 
A dynamo generated 200 volts at 50 cycles: the 
current varied according to the position of the hit. 
The heart and lungs took 78-90 amp. and death was 
instantaneous. More usual, and considered most 
effective, was a hit in the dorsal muscle which took 
35-60 amp. Death ensued between ten seconds and 
two minutes afterwards, and could be recognized by 
the collapsing of the flippers and the opening of the 
mouth. The abdomen took more current (80-90 
amp.). A ‘partial hit’, with one barb projecting and 
shorting to the sea, caused a load of 100 amp.; but 
might only paralyse and not kill the whale. A miss 
naturally short-circuited the current. 

With a good hit, this is a merciful method of 
killing. Furthermore, the electrocuted whales usually 
float, tetanus overcoming them while their lungs are 
still full of air. Of two hundred electrocuted whales, 
the catcher Star 14 lost only two from sinking’. 
Perhaps most significant in an industry where time 
is everything during a restricted season, operators 
claimed that the time spent in securing a hit, killing 
the whale, heaving-to, inflating and flagging the 
whale, and finally resuming the chase, was reduced 
from around forty-five minutes in grenade whaling 
to ten minutes in electric whaling. 

Nevertheless, in pre-war years the electric harpoon 
was not regarded seriously by Norwegian gunners, 
perhaps not least because of a tale I heard in the 
south of an electrocuted blue whale which, being 
secured alongside the whalecatcher, suddenly became 
embarrassingly alive. 

Since the Second World War there has been 
renewed interest in electric whaling. The main 
reviving impetus has come from Britain, and a state- 
ment describing some recent progress has been 
released by the General Electric Co., Ltd. At present 
the firm of United Whalers, Ltd., is co-operating 
with the G.E.C. and with manufacturers of guns, 
ropes and cables, in a vigorous programme to 
develop the electric harpoon. Norway shares the 
revival, and the Electrohval Company in Oslo 
maintains liaison with the British investigators. 
Japan is also experimenting with electrical methods, 
in conjunction with a ‘flattened-head’ harpoon 
said to diminish ricochet without impairing penetra- 
tion’. 

British interest owes a good deal to the energy of 
Dr. H. R. Lillie, a surgeon who returned from the 
Antarctic whaling season of 1946-47 alarmed by the 
suffering caused among whales by the bomb-harpoon’®. 
The Universities Federation for Animal Welfare took 
up his cause, and, led by Major C. W. Hume, they 
were able to interest United Whalers, Ltd., in the 
need for a more humane method and one which might 
also benefit the industry. Electric whaling was the 
obvious choice. A successful search was made for 
Weber’s papers, and a catcher was equipped for 
electric whaling in time for the 1948-49 Antarctic 
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season. The experience gained suggested new 
departures, and next season United Whalers co- 
operated with Electrohval in two catchers fitted with 
different guns supplied respectively by Messrs. 
Westley Richards, Ltd., and the Konsberg Gun 
Factory. Sir Vyvyan Board, of United Whalers, 
Ltd., took part in this voyage. Last summer a further 
trial with the Westley Richards gun was made off 
Sao Thomé in the Gulf of Guinea. 

In this post-war research, both Electrohval and 
the British workers have made progress in the 
difficult matter of electrifying forerunners and whale- 
ropes. The fact that electrocuted whales do not 
always float is sufficient to banish the optimistic 
suggestion that whale-lines need not be used in 
electric whaling. The main needs have been to 
overcome breakage due to differential stretch of 
forerunner and conductor, to reduce the weight of 
electrified ropes (for a heavy forerunner impedes the 
harpoon in flight), and to overcome the unlaying of 
the conductor by differential centrifugal forces acting 
when the forerunner flies out from its coil. Manilla, 
hemp, nylon and terylene have been tried. Nylon 
ropes, lighter and stronger than manilla, and less 
affected by extreme cold, are now favourites among 
post-war gunners, so it is important for the future 
acceptance of electrical methods that the Pirelli 
General Cable Works, Ltd., have devised an extensible 
conductor which can remain intact during the 40 per 
cent or so stretch of nylon under strain. 

In guns and harpoons two approaches are dis- 
cernible. The more conservative development of 
Electrohval and the Konsberg Gun Factory has been 
to retain the standard gun, but to modify the electric 
version of the Svend Foyn harpoon. Especially with 
the smaller fin and humpback whales, the harpoon 
may completely pierce the animal, causing (as already 
mentioned) a heavy current leakage from the barbs. 
To remedy this, Weber had introduced a hinged tip 
as a stop to slew the harpoon round after penetration‘. 
But the cumbersome harpoon-shaft or ‘leg’, when 
partially withdrawn from the blubber on a taut line, 
was still a source of current leakage, requiring heavy 
insulation. Electrohval have therefore developed the 
‘detachable leg’ harpoon where the shaft falls away 
after the barbed electric head with attached fore- 
runner has fastened itself in the whale. The 
approach of United Whalers, Ltd., and associated 
firms has been to deviate from Electrohval in 
experimenting with a new gun, firing a new light- 
weight harpoon which has a flatter trajectory and 
longer range than the conventional harpoon weighing 
around 150 Ib. The experimental gun, built by 
Messrs. Westley Richards, Ltd., fires on the spigot 
principle. One difficulty is to prevent, in the cramp- 
ing tension of electrocuted muscle, the snapping 
of the new harpoon, which has to be made of 
high-tensile steel in order to combine strength with 
lightness. 

Research and development continue. Other tech- 
niques are in the air, including carbon dioxide shells, 
and even rockets for possible helicopter whaling. 
But the electric harpoon undoubtedly combines 
humane killing with better preservation of whale 
products. It also shows real promise in reducing the 
time of hunting, and so shortening the season and 
reducing the enormous overhead costs in financing a 
modern expedition to the Antarctic grounds. More- 
over, a shorter season could allow increased oil 
production within the International Whaling Con- 
vention’s present limit of 16,000 blue whale units, since 
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baleen whaling could start later and so take whales 
which have fattened through an Antarctic summer, 
Actually there is a limit to the late start because of 
deteriorating weather in late summer, and because 
there are indications of an influx of immature whales 
from lower latitudes at this time!®. 

Whether electric whaling will find general adoption 
must ultimately depend upon the attitude of the 
whale-gunners. Until they are completely satisfied 
that the electric harpoon is superior, they are not 
likely to relinquish Svend Foyn’s grenade, which has 
served them well for more than half a century of 
modern whaling. 

* Brown, J. T., in Goode, G. B., et al., Rep. U.S. Comm. Fish, Sect, V 
2, 218 (1887). ° 

* Spears, J. R., “The Story of the New England Whalers’ (New 
York, 1908). 

* Johnsen, A. O., Norsk Hvalfangsttid., No. 8, 222 (1940). 

* Peters, N., “Der neue deutsche Walfang’’ (Hamburg, 1938). 

* Schubert, K., Fischereiwelt, 1, 35 (1949). 

* Reichert, W., Fischereiwelt, 1, 36 (1949). 

7 Schjold, E., Norsk Hvalfangsttid., No. 1, 8 (1936). 

* Hirata, M., Sci. Rep. Whales Res. Inst. Tokyo, No. 6, 199 (1951), 

* Lillie, H. R., Canad. Geog. J., 38, 105 (1949). 

*® Mackintosh, N. A., “Discovery’’ Rep., 22, 197 (1942). 


RECENT SOVIET 
PRONOUNCEMENTS ON 
MOLECULAR STRUCTURE 


HE resolution adopted at the Moscow Conference 

on the THeory of Chemical Structure in Organic 
Chemistry, a translation of which appeared recently 
in Nature', while giving some insight into Soviet 
methods of treating scientific questions, gives little 
indication of the precise nature of the views endorsed 
by the Conference. A more complete picture can be 
formed by an examination of other Soviet publica- 
tions, namely, a paper on the theory of the chemical 
bond by N. D. Sokolov’, the report of a committee 
set up by the Institute of Organic Chemistry of the 
U.S.S.R. Academy of Sciences to consider the present 
state of the theory of molecular structure’, a 
paper on the theory of organic chemistry by O. A. 
Reutov‘ (the foregoing papers appeared prior to 
the Conference), and also reports of the Con- 
ference by Reutov® and Sokolov’. Some relevant 
information derived from these publications is given 
below. 

The proceedings at the Conference were based on 
the report of a second committee, set up by the 
Chemical Sciences Section of the Academy of Sciences 
under the chairmanship of A. N. Terenin; it had 
two members in common with the other committee 
of the Academy. Its report (though not available to 
me) is discussed and summarized in some of the 
papers cited!»**, and it appears to be very similar to 
the first report, though covering a wider field. 

There were two main topics at the Conference : 
the significance of the work of Butlerov, a Russian 


contemporary of Kekulé, and the unsound nature of 


the theory of resonance or mesomerism. 

With regard to Butlerov, the following is quoted 
from Sokolov’s summary* of the Terenin report : 

“The basic principles of the theory of chemical 
structure, which is the foundation of chemistry, were 
developed by the Russian genius of chemistry, 
Aleksandr Mikhaylovich Butlerov. .. . 

“These principles are : 
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“(1) the molecule has a quite definite structure 
(spacial configuration of atoms, bond orders, and 
bon« sequence) : 

“/2) the chemical properties of substances are 
directly related to the chemical structures of their 
molecules, and these structures may be ascertained 
by chemical methods ; 

““/3) the mutual effects of atoms within the mole- 
cule are of supreme importance for the chemical 
behaviour and properties of the molecule, and we may 
distinguish interactions between atoms that are 
directly united and also between atoms that are not 
directly united... . 

“Shortly after Butlerov’s formulation of the basic 
principles of structural theory, this theory began to 
gain more and more support from chemists, while at 
the same time the name of Butlerov began to be 
mentioned less and less. Non-appreciation, imperfect 
understanding, and perversion of the Butlerov theory 
of structure and suppression of the name of Butlerov 
became characteristic of bourgeois chemists. 

“There is at present a very obvious tendency to 
pervert the true sense of the Butlerov structural 
theory, and there is a tendentious falsification of 
historical facts amounting to a disparagement of the 
significance of Russian science”’. 

Butlerov first published his views on structure in 
18617. His ideas contrast with those of Kekulé, as 
expressed in the latter’s ‘““Lehrbuch der organischen 
Chemie’, published also in 1861: ‘“‘Which of the 
different rational formulz to use in particular cases 
is essentially a question of expediency. The basis for 
accepting different rational formule for one given 
substance cannot be disputed on present-day views. 
It must, of course, be remembered that rational 
formule are only formule for expressing chemical 
changes, and are not structural formule [the emphasis 
is Kekulé’s] ; they serve merely for the expression of 
the transformations of bodies and can in no sense 
express their structures, that is, the disposition of 
the atoms’. Butlerov discussed the phenomena of 
isomerism, including tautomerism (1862)*. These, of 
course, are in no way inconsistent with a theory that 
postulates a single structure for an organic substance. 
It is considered that the Butlerov theory is the true 
line along which modern quantum-mechanical elec- 
tron theory must proceed, but that resonance theory 
(mesomerism), in the form in which it is universally 
applied, is inconsistent with the theory, since it 
implies the existence in the molecule of a single 
substance of several distinct structures, differing 
qualitatively in the distribution of valency bonds. 

In the discussions on resonance there is a notable 
absence of reference to specific experimental facts, 
such as thermochemical or bond-length data. In 
fact, the theory is rejected not on the grounds of its 
inadequacy to account for experimental facts, but 
on methodological and philosophical grounds. The 
objections may be grouped under three headings : 
idealism, arbitrariness, and mechanisticism. 

As regards idealism, it is stated* that “the funda- 
mental error in bourgeois theoretical thought of the 
twentieth century is ‘physical’ idealism and, in par- 
ticular, mathematical fetishism. . . . As an example 
of the appearance of ‘physical’ idealism in theoretical 
chemistry we have the theory of resonance developed 
by Pauling, Wheland, and some of their followers. 
In this theory, on the basis of a formal interpretation 
of one of the approximate methods of calculating 
the state of a molecule, a concept has been formed 
of a physical phenomenon that is supposed to have 
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a real existence—‘the quantum-mechanical resonance 
of structures’—-and this has been widely applied to 
‘explain’ actual facts and relationships. This is done 
by ascribing the sense of a definite chemical structure 
to each member of a summation that is an approx- 
imate representation of the wave function describing 
the state of the molecule. It is asserted that the 
‘resonance’ of these ‘structures’ determines the actual 
state of the molecule. These structures are supposed 
to exist or, as it is expressed in resonance theory, ‘to 
be in superposition’ in every molecule. All the 
properties of the molecule and the very fact of its 
existence are determined by the nature of these 
resonance structures and of their superposition. 
Thus, ‘resonance structures’ and their resonance 
form the principal ‘discovery’ of resonance theory’’. 

Reutov‘ states that the non-validity of the basic 
principle underlying resonance theory can be sum- 
marized as follows, the example taken being benzene : 
“the functions f,, f2, etc., in the equation Y,(z) = 
aif, + af.+..., which is applied in the linear 
variant of the variation method, define the state of 
an unperturbed system of six carbon atoms that are 
at infinite distances from each other. When the 
carbon atoms approach to distances close to or equal 
to the lengths of covalent bonds, the separate 
members of (x) (f:, fz, etc.) no longer define real 
states of the perturbed system, that is, of the real 
chemical molecule. Hence, there are no theoretical 
or experimental grounds for the identification of 
‘resonance structures’ with any of the real states of 
the molecule. A resonance structure is not a physical 
phenomenon. The concept has arisen as a result of 
an incorrect treatment of one of the approximate 
quantum-mechanical methods of calculating the state 
of a molecule. When the calculation is done, for 
example, by the molecular-orbital method, no such 
concept emerges. In fact, resonance theory has no 
basis in quantum mechanics”’. 

It is noted** that authors of works on resonance 
theory indicate quite clearly in their preliminary 
discussions that ‘resonance structures’ and ‘resonance 
energy’ are abstract notions derived from a particular 
method of mathematical analysis; but it is asserted 
that they proceed, in fact, to treat these concepts as 
objective realities. This idealistic treatment is illus- 
trated by quotations from Pauling’, Wheland”®, Syrkin 
and Dyatkina'', and Volkenshteyn'’*. In _ these 
quotations a formal interpretation of the author’s 
words supports the allegation. For example’, the 
following statements of Volkenshteyn are placed in 
juxtaposition : (1) ‘Actually, of course, there is no 
resonance: electrons in molecules are in certain 
quite definite states, and, in principle, these can be 
established without our being concerned with the 
states of the free atoms or with the purely speculative 
states )j and %, and the corresponding energies ¢; 
and ¢,”’. (2) “The actual state of the molecule is a 
superposition of the separate structures, just as the 
state of an individual bond is a superposition of a 
homopolar and an ionic bond.” 

Particular attention is directed*-* to the following 
quotation from Pauling: ‘The difficulty for benzene 
and for other molecules showing electronic resonance 
is to devise an experimental test which could be 
carried out quickly enough and which would dis- 
tinguish among the structures under discussion” 
(p. 429 of ref. 9); an examination of the context of 
this quotation indicates that Pauling does not identify 
the “structures under discussion” as “resonance 
structures’. 
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It should be noted that, throughout the discussions, 
the terms ‘resonance’, ‘resonance structure’, ‘reson- 
ance energy’, etc., are used almost entirely to indicate 
the objective concepts to which exception is taken. 
Thus, at the Conference, the mathematical physicist 
E. I. Adirovich said* : ‘“The Heitler-London method, 
since it reflects an objective reality, cannot be 
regarded as idealistic. It is not on quantum mechanics 
or on quantum-mechanical calculations that idealism 
in physics and chemistry rests, but on scientific and 
philosophical perversions of these. The theory of 
resonance may be taken as an example’. 

The view was expressed that the adoption of the 
idealistic theory of resonance has led to the replace- 
ment of investigation into real factors determining 
molecular structure and properties by fruitless 
investigation into separate ‘resonance structures’, 
none of which has any physical reality ; it is con- 
sidered, therefore, that the theory has impeded the 
progress of chemical science. 

The second objection to resonance theory is that 
of arbitrariness, and it is asserted that exponents of 
the theory attempt to justify the arbitrary element 
by recourse to the ‘principle of convenience’. It is 
alleged**, in fact, that the ‘principle of convenience’ 
forms the methodological basis of resonance theory. 

In support of this allegation, quotations are made 
from Pauling and others. For example, “The con- 
venience and value of the concept of resonance in 
discussing the problems af chemistry are so great as 
to make the disadvantage of the element of arbitrari- 
ness of little significance’®; “[resonance] does not 
correspond to any intrinsic property of the molecule 
itself, but instead it is only a mathematical device, 
deliberately invented by the physicist or chemist for 
his own convenience’””, It is argued that the ‘principle 
of convenience’ does not constitute a sound basis for 
any theory. 

The arbitrary nature of the choice of resonance 
structures is examined in some detail by Sokolov? : 
** Resonance energy’ is a simple mathematical con- 
sequence of the variation principle, according to 
which the energy of a system of electrons, calculated 
by the aid of a linear combination of a definite 
number of arbitrary functions, will always be less 
(that is, more in absolute magnitude) than when 
calculated using a smaller number of these same 
functions. Using the variation method, it would be 
possible to substitute any function f (even the most 
absurd function, so long as it is antisymmetrical, 
continuous, finite, and becomes zero at infinity) for 
one of the functions representing ‘resonance struc- 
tures’, and the value obtained for the energy of the 
system would necessarily be less than that obtained 
without taking f into consideration”’. 

However, Sokolov and others** approve the 
method, borrowed from resonance theory, of repre- 
senting a molecule by reference to an assembly of 
different structures. Sokolov states that this method 
is the sole contribution of value that has come to 
chemistry from resonance theory, and considers it to 
be a valuable alternative to the ‘English’ method of 
representing a molecule by means of a classical 
valency formula supplemented by straight and 
curved arrows (the Academy committee* pays a 
tribute to Ingold and Robinson for the part they 
played in the development of electronic theory in 
organic chemistry). 

Finally, it is objected that the theory of resonance 
is mechanistic. It has attempted to reduce chemical 
phenomena to the mechanics of the electron, and 
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this violates the principle, developed, for example 
by Engels, that a higher form of movement cannot 
be reduced to a lower form of movement. It is here 
that a parallel is drawn between resonance heory 
and Mendelian theories in biology. The manner jn 
which this principle is applied will be clear from the 
following passage’ : 

“It is quite obvious that the laws of quantum 
mechanics do not cover all the laws to which the 
chemical form of movement of matter is subject, 
When we speak of the chemical form of movement, 
we mean the processes of converting some substances 
into others, which occur as a result of the redistrj- 
bution of the bonds of atoms and changes in the 
electron clouds of atoms and molecules. At the basis 
of the chemical form of movement lies the quantum 
laws to which electrons, atoms, and molecules are 
subject. However, the specific nature of the chemical 
form of movement is determined not so much by 
these laws, as by the laws that are associated with 
the presence of complex forms of interaction among 
large numbers of particles (electrons, atoms, mole- 
cules), and it is not covered by quantum mechanics. 
Such questions as the reactivity of substances, that 
is, the mechanism and kinetics of their chemical 
transformations, cannot be studied by quantum 
mechanics alone, but require also the application of 
statistical theory for their treatment. It is obvious 
that the theory of chemical processes must rest, in 
the first place, on the study of the processes them- 
selves; in other words, the basis for the study of 
the chemical form of movement of matter must 
always be chemical investigational methods’’. 

Turning now to other aspects of the proceedings : 
In the publications that preceded the Conference, 
the authors named in the Resolution and other 
Soviet workers were criticized for their views on 
structural theory. I have found no reference to 
papers in which any one of these workers defended 
his position; most of them came forward at the 
Conference and recanted their views. 

A notable exception was G. V. Chelintsev, who 
was criticized for his ‘New Structural Theory’, which 
states that an electron orbit cannot be associated 
with more than two atoms, that is, that there are no 
‘non-localized’ bonds. At the Conference, Chelintsev 
was adamant in support of his theory and strongly 
criticized the Terenin report. He accused the 
organizers of the Conference of being ‘‘former direct 
supporters of the pseudoscientific theories of Ingold 
and Pauling’, and said that under their guidance 
there was “‘little hope of extricating chemical theory 
from the blind alley into which it has been brought 
by idealistically thinking bourgeois physicists and 
chemists”. Chelintsev continued: “As the Con- 
ference aims at deciding questions of methodology in 
chemical science, the working report should have 
presented in clear contrast the two existing, mutually 
exclusive solutions of the most important problem 
of chemistry—-the structural problem. The Report 
does not do this, and it is therefore absolutely worth- 
less’. The “two . . . solutions’’ are Chelintsev’s own 
theory and the quantum-mechanical treatment of 
molecular structure presented in the report. 

The ideas of Chelintsev are related to those of 
M. I. Batuev, who was criticized at the Conference 
for his views, as expressed in a recent paper. Batuev, 
however, vigorously defended his position and 
accused the compilers of the report of not fully 
exposing resonance theory. He said that the report 
treats existing quantum-mechanical methods of 
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calculating the structure of a molecule as valid, 
whereas they are, in fact, Machist in nature. In 
effect, Batuev denied the possibility of applying 
quantum mechanics in chemistry. 

Chelintsev and Batuev received no support and 
were very strongly criticized, though it was recog- 
nized that Chelintsev’s continual pronouncements in 
criticism of resonance theory had been of service by 
directing general attention to the principles upon 
which the theory rested. The presence of non- 
localized bonds in organic molecules was considered 
to be an established fact and to have received 
valuable support from quantum-mechanical methods 
of treatment, such as the molecular-orbital method. 

It is notable that great emphasis is placed, in all 
the Soviet publications, on the value of quantum- 
mechanical methods. Thus’, “In spite of the approx- 
imate nature of calculations made by its aid, quantum 
mechanics has shown that the concept of non- 
localized bonds in aromatic and conjugated systems, 
which was developed previously by chemists on the 
basis of experiment, is in agreement with the basic 
principles of modern physics. Note also the basis of 
the theory of the transition state (the activated 
complex) in chemical reactions (the absolute reaction 
rate theory), qualitative deductions from which have 
found applications in organic chemistry. It must be 
emphasized that most of the approximate calculations 
of the structures of organic molecules, made by one or 
other valid quantum-mechanical methotl, characterize 
the structure quantitatively, taking mutual effects 
of atoms into account. In spite of the approximate 
nature of these calculations, they can play a positive 
part in theoretical organic chemistry”. Again, in the 
Terenin report* : ‘“‘Quantum-mechanical calculations 
done by the ‘electron-pair’ and ‘molecular-orbital’ 
methods on polyatomic molecules are extremely 
approximate and can be regarded as only semi-empir- 
ical. Quantitative results obtained by their aid cannot 
be treated as trustworthy without further investiga- 
tion. However, these calculations often permit 
general qualitative conclusions, which may be suffici- 
ently valid so long as they are not bound up with 
the particular nature of the assumptions that lie at 
the basis of the method of calculation used. These 
general qualitative deductions enable us to interpret 
a number of peculiarities of complex molecules. 
Thus, such calculations have shown that the concept 
developed by chemists of mutual effects between 
atoms that are transmitted through a chain of bonds 
by means of a redistribution of electron densities is 
in full accord with the quantum properties of elec- 
trons. Quantum chemistry has enabled the specific 
laws of this redistribution to be discovered, for 

example, the reduction in the interaction between 
neighbouring parts of a molecule when there is a 
departure from parallelism between the axes of the 
7-clouds of two directly united atoms. This prediction 
of quantum chemistry has been confirmed experi- 
mentally. For molecules with a conjugated system 
of double bonds, a very simple model has been 
proposed in which all the x-electrons move in a 
potential box along the length of the conjugated 
chain. It is able to explain regularities among the 


spectra of groups of similar molecules and to confirm 
the fact, well known to chemists, that in a conjugated 
chain, mutual effects are transmitted for long dis- 
tances without being appreciably damped out. 
Hence, thanks to the successful application of 
quantum mechanics to the solution of problems 
relating to the chemical bond and the structure of 
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the molecule, many concepts in chemical structural 
theory have been given a physical basis, and new 
concepts have been created that are taking an 
important role in the development of chemical 
structural theory”. ‘The general view of the Con- 
ference, as summarized by Reutov®, was that “‘the 
use of existing quantum-mechanical methods of 
calculation for molecules is valid and necessary. But 
an unrelenting struggle must be waged against all 
forms of idealistic interpretation of the results of 
these methods ; this struggle is being waged success- 
fully by Soviet chemists and physicists, armed with 
the dialectical-materialism world-view”. 

General optimism was expressed regarding the 
possibility of further progress in quantum chemistry, 
and Syrkin and Volkenshteyn were criticized by a 
number of the participants for the pessimistic 
attitude they displayed. For example, Syrkin‘, after 
admitting his errors and acknowledging that he bore 
a great share of the guilt for the acceptance of 
resonance concepts by other Soviet authors, said 
that he rated future prospects of quantum chemistry 
“rather pessimistically’’. ‘There is at present,” he 
continued, ‘‘no way of approaching a solution that 
would give a sufficiently close approximation, and it 
is doubtful whether one will be found in the near 
future.” Adirovich commented: ‘The speeches 
of Syrkin and Volkenshteyn are permeated by an 
extremely unpleasant pessimism: in their opinion, 
there is no hope for the progressive development of 
quantum mechanics in its application to chemistry. 
The impression is given, that if we reject the theory 
of resonance, then quantum mechanics has nothing 
to give to chemistry. This is an erroneous and 
harmful conclusion. Chelintsev’s and Batuev’s 
speeches practically amount to the same: quantum 
mechanics must be rejected from chemistry”’’. Prof. 
Adirovich remarked further that he did not share 
the pessimistic belief that the problem of the poly- 
atomic molecule was in general insoluble. 

The above account of the relevant Soviet pub- 
lications is not exhaustive ; but it covers the principal 
topics discussed, apart from the question of the 
formulation of a qualitative theory of the reactivity 
of organic substances. Much discussion** was given 
to this matter, for, in Reutov’s words‘, ‘““With the 
exposure of the speculative nature of resonance 
theory, it becomes essential to make a wide review 
of theoretical concepts of organic chemistry, in order 
to eliminate speculative hypotheses introduced by 
resonance theory. At the same time, it is very 
important to mark out and preserve the rational part 
of the achievements of the last few decades in the 
theory of organic chemistry”. The interpretations 
given of the reactivity of an organic molecule in 
terms of induction, conjugation, and radical effects, 
etc., are on lines that will be familiar and generally 
acceptable to Western organic chemists. 
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WHIPSNADE ZOOLOGICAL 
PARK 


By Dr. L. HARRISON MATTHEWS 


Zoological Society of London 


‘THIS year Whipsnade Zoological Park celebrates 

its coming of age. In less than a generation the 
Zoological Society of London has transformed a 
derelict Bedfordshire estate into one of the most 
famous zoological parks in the world, and the name 
of Whipsnade has become a household word. In 
addition to Whipsnade’s achievements in the field of 
zoological science, it has become recognized as a 
national institution where more than half a million 
visitors find interest, relaxation and entertainment 
every year. . 

The Park occupies an area of more than fiv 
hundred acres on the northern slopes of the Dunstable 
Downs, marked by the gigantic figure of a lion 
cut through the turf into the white chalk. The 
landscape is well varied, consisting of woodland, 
meadow and downland, and provides an ideal setting 
for the display of animals in natural surround- 
ings. The estate is served by several miles of metalled 
roads and innumerable tracks and paths ; recently a 
road train has been installed to carry visitors to the 
main points of interest. 

The range of animals now shown at Whipsnade is 
larger than ever before. Lions and tigers inhabit 
natural pits on the northern slopes of the downs ; 
alongside them are the polar bears in an enclosure 
resembling as nearly as possible their Arctic home. 
In the woods near Whipsnade Gate are found pumas, 
cheetahs, dingos and a troop of rhesus monkeys. In 
Wolf Wood a Spruce plantation provides a fitting 
background for the wolves, which are perhaps seen to 
best advantage after a fall of snow. A fine herd of 
bison occupies one of the large paddocks on the 
northern slopes and does well in the open in all 
weathers. More surprising, perhaps, are the hippo- 
potamus, which are acclimatized to live in the open 
all the year round, making use of only an open 
shelter with some artificial heat in the most severe 
weather. One of the most spectacular exhibits of the 
Park is the Kodiak bears, the largest race of the 
grizzly. The male Indian rhinoceros is remarkably 
docile, and may perhaps breed with the young 
female which the Society has recently acquired and 
hopes shortly to import from Assam. Some of the 
most charming features of the Park are the large 
numbers of wallabies and some of the smaller species 
of deer that run wild over the estate. 

Although less spectacular than the mammals, the 
birds at Whipsnade also make a fascinating display. 
Nearly every paddock has its quota of rheas, 
ostriches, cranes or exotic geese. Peafowl wander at 
liberty and display themselves proudly on the lawns, 
while the flamingo pond by the main restaurant is 
one of the most beautiful sights in the Park. The 
British wild birds have their own natural sanctuary, 
and many species breed there every year. 

Whipsnade owes its origin to the vision and energy 
of the late Sir Peter Chalmers Mitchell, for many 
years secretary of the Society. He thought of it first 
as a home for reserve stock and also as a kind of 
‘holiday camp’ for the animals in the Society’s col- 
lection at Regent’s Park, London. The fact that 
Whipsnade has now become much more than this 
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and is now a zoological park in its own right only 
endorses the excellence of his views. ij 

When first purchased, the estate consisted 0! semj- 
derelict farmland and was unfenced. The first moye 
in establishing the Park was to surround the whole 
area with a wire fence 9 ft. high and 4} miles long. 
This fence was originally fitted with an overh inging 
section facing inwards to prevent the escape of 
animals ; but it had later to be turned outwaris, fo, 
it was found to be more important to keep foxes out 
than the animals in. Roads were made, pai \docks 
laid out, and the old farm buildings were con verted 
into a restaurant. The thickets and underyrowth 
were cleared, and the planting of natural panoramic 
backgrounds, which are now such a feature of the 
main paddocks, was begun. Shelters were jut up 
and the paddocks fenced off and the nucleus of the 
collection was installed. 

The first day of Whipsnade’s life was eventtiil and 
dramatic. ‘the Society’s most optimistic hopes were 
not only realized but exceeded—so much so, in fact, 
that the situation very nearly degenerated into chaos. 
The roads leading to the Park were inadequate ty 
deal with the volume of traffic they were called upon 
to carry, for everyone had failed to foresee Whip- 
snade’s immense popularity. As a result, every 
approach to the Park was blocked with motwor-cars, 
and the Bedford Constabulary had to be turned out 
in force to deal with the situation. At the Park itself 
the turnstiles*were overwhelmed by the avalanche of 
visitors, and the catering staff found themselves 
totally unable to cope with the surging crowds 
clamouring for refreshments. All these early troubles 
have long since been corrected; a new road has 
been constructed and old roads widened so that a 
visit to Whipsnade is easily and comfortably made. 

The early popularity of Whipsnade was more than 
maintained in the years before the Second World 
War, and in 1937 there was a record entry of some 
half a million visitors. Dr. -Julian Huxley, who 
followed Sir Peter Chalmers Mitchell as the Society's 
secretary from 1935 until 1942, was particularly 
interested in Whipsnade, and it is to his initiative 
that the Park owes the Gibbon Island and the 
picturesque Flamingo Pond by the Hall Farm 
Restaurant. At the outbreak of war in 1939, Whip- 
snade became an evacuation centre for many of the 
animals from the London Zoo, including the Indian 
riding elephants and the giant panda. 

In the winter of 1939—40 the Park was closed, but it 
was re-opened the following spring and has never been 
closed since. Even in 1941, at the height of war-time 
misfortunes, the attendance figures reached nearly a 
quarter of a million. As part of the war-time drive 
for food, a hundred and sixty acres which had for- 
merly been farmland were put back under cultivation, 
and to economize in animal feeding stuffs much 
valuable stock had to be destroyed. One unexpected 
problem which the Society had to solve during the 
War was the camouflaging of the white lion carved 
in the chalk of the Dunstable Downs ; it had to be 
hastily covered with earth and brushwood. As its 
outline measures more than three-quarters of a mile 
in length, this was by no means a simple task, and 
the lion’s subsequent resurrection after the War took 
several weeks. 

Although restrictions since the War have neces- 
sarily limited the building of new shelters and houses, 
a few simple modifications to the paddocks have 
greatly improved the visitor’s view of the animals. 
Several of the boundary fences have been replaced 
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3 
by low barriers and dykes of the ha-ha type, so that 
visitors no longer have their vision impeded by wire 
netting. This device makes possible the illusion that 
one is actually walking in the same enclosure as the 
animals and has gone a long way to realize the ideal 
of a ‘zoo without bars’ which Whipsnade’s originators 
hoped. it would one day become. 

Whipsnade has recently acquired several interesting 
additions, including leopards, penguins and sea lions ; 
giraffes have been bred and reared for two years 
in succession. There are magnificent herds of eland, 
zebra, and many other species of the larger ruminants, 
and a small group of the interesting Ankole cattle 
which have recently been successfully bred. An 
enclosure has now been constructed around an 
old oak tree in which a colony of pandas has been 
established. 

An important part of Whipsnade that is not seen 
by the ordinary visitor are the breeding pens for 
waterfowl and exotic pheasants, where a most 
interesting collection of birds is kept in a secluded 
fold of the hills and many species are successfully 
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bred, much to the profit of the Society. Two years 
ago a stoat broke into these enclosures one night and 
did much damage. 

New animals arrive at Whipsnade nearly every 
week, and as soon as conditions permit it is hoped 
that the Park’s amenities may be still further 
improved. Projects that the Society is particularly 
anxious to carry out are the building of a new 
chimpanzee house, a still larger enclosure for the 
polar bears with a really deep pool, and an elephant 
lawn. At the moment, of course, these projects must 
remain only plans; but undoubtedly after the 
achievements of the past twenty-one years, Whip- 
snade can celebrate its coming of age with every 
confidence in the future. 

The opportunities for scientific work, particularly 
on the behaviour of animals, are very great at 
Whipsnade. These opportunities have as yet scarcely 
been made use of; but it is hoped that before long 
they will be fully exploited and the Society will be 
able to present results of considerable scientific 
interest and importance. 


NEWS and VIEWS 


Aeronautical Engineering at Cambridge : 
Sir Melvill Jones, C.B.E., F.R.S. 


Str MELVILL JONES retires shortly from the Francis 
Mond chair of aeronautical engineering in the Univer- 
sity of Cambridge, which he has occupied since its 
creation in 1919. Throughout his tenure he has 
brought to the chair rare distinction by his personal 
contribution to aeronautical knowledge, and through 
his outstanding qualities as a teacher. The direction 
of Sir Melvill’s researches has throughout been con- 
cerned with the understanding of the fundamental 
scientific factors affecting the mechanics and aero- 
dynamics of the flying machine, and with the appli- 
cation of this knowledge to the improvement of the 
performance of the machine. By combining scientific 
inquiry with a strong appreciation of the application 
of his thoughts, he has made a personal contribution 
not only to science, but also to practical aviation, 
which has had a distinct effect on the development 
of the aeroplane. 

Karly in his career, Sir Melvill was led to the 
investigation of the mechanics of flight, and par- 
ticularly of the difficulties of flight at low speed. He 
made major contributions to the elimination of 
dangerous conditions of flight. He then turned to a 
study of the causes of aerodynamic resistance, and 
in 1927 published a classic paper in which he provided 
the first criterion for the aerodynamic efficiency of 
aircraft; this paper provoked a series of rapid 
advances in design because it showed what was 
possible and how it could be achieved. A careful 
study followed of the nature of the airflow in the 
boundary layer very close to the surface of a body, 
and led to important advances in the design of 
wings. He has recently published his latest findings 
in this field, and has demonstrated the scientific 
principles which, if properly applied, can lead to a 
further large reduction in the frictional resistance of 
aircraft. Sir Melvill’s versatility is typified by two 
other episodes. Shortly after the First World War, 
he demonstrated the principles upon which accurate 
aerial survey has been developed. In the Second 
World War he turned his attention to aerial gunnery, 
and impressive results followed in the efficacy of the 





Royal Air Force’s fighter and bomber armament. 
Throughout, his work has been exceptional in the 
simplicity of his equipment, and by reason of the 
use of aircraft in flight as his laboratory. 


Mr. W. A. Mair 


Mr. W. A. Marr, who succeeds Sir Bennett Melvill 
Jones, was born in 1917 of Scottish parents, and was 
educated at Highgate School and Clare College, 
Cambridge. After a distinguished career at Cam- 
bridge, in which he was awarded three of the four 
prizes for mechanical sciences, he spent a short period 
with Rolls-Royce, Ltd. In 1940 he joined the R.A.F. 
as an engineer officer, and was sent to the Royal 
Aircraft Establishment, Farnborough, where he re- 
mained until 1946. His work there was mainly on 
experimental aerodynamics, both model and full- 
scale. Mr. Mair had considerable experience in the 
design and erection of low-speed and high-speed 
tunnels, and took a very large share in the work 
involved in bringing the high-speed tunnel at Farn- 
borough into operation. Later he controlled much 
of the experimental work in this tunnel. When the 
results of the early experiments on models of existing 
and projected fighters were obtained, the necessity 
for co-ordination with experiments in full-scale flight 
became apparent, and he began to take a closer 
interest in flight experiments at high speeds. In fact, 
some of the earliest work on the effect of compress- 
ibility on the characteristics of a Spitfire in a dive 
was carried out on a machine instrumented by Mr. 
Mair. He continued, however, to take an active 
interest in the control of the high-speed tunnel 
experiments. By 1946, Prof. S. Goldstein had per- 
suaded the University of Manchester that a Fluid 
Motion Laboratory should be set up there, and Mr. 
Mair was put in charge. As a result of unremitting 
work, this Laboratory is now well equipped for 
experimental work on supersonic flow and has also 
a low-speed low-turbulence tunnel in use. Mr. Mair’s 
own work there has been mainly on shock-wave 
boundary-layer interaction and related problems, 
and on experimental apparatus for research on high- 
speed flow; but a variety of other work has been 
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going on under his supervision, for example, on the 
decay of turbulence and aerodynamic noise. 


Chemistry at the Chester Beatty Research Insti- 
tute : Prof. F. Bergel 


Dr. FRANZ BERGEL has been appointed to the 
chair of chemistry in the Institute of Cancer Research 
(University of London), tenable at the Chester Beatty 
Research Institute of the Royal Cancer Hospital, in 
suceession to the late Prof. G. A. R. Kon. Prof. 
Bergel was born in Vienna, where he received his 
early education before proceeding to higher studies 
in chemistry and physiological chemistry at the 
Universities of Wiirzburg and Freiburg im Breisgau. 
In Freiburg, he worked under Prof. H. Wieland, on 
the oxidation of amino-acids and their alkyl deriva- 
tives, and during 1927-33 acted as head of the 
Department of Medical Chemistry in the Institute 
of Chemistry. Both there and on a visit to University 
College, Colombo, he pursued an investigation of the 
active principle of Indian hemp, work which was 
later continued in collaboration with Prof. A. R. 
Todd at the Lister Institute and completed by the 
researches of Prof. Todd in Great Britain and of 
Prof. Roger Adams in the United States. Arriving 
in Britain in 1933, Prof. Bergel worked for three 
years in the Department of Medical Chemistry in 
the University of Edinburgh, under the late Prof. 
George Barger. There, and afterwards in the Lister 
Institute under Prof. R. Robison, Prof. Bergel 
collaborated with Prof. Todd and Dr. T. Work in 
studies of the structure and synthesis of vitamins B, 
and E. From 1938 until early this year, Prof. Bergel 
was director of research for Roche Products, Ltd., 
and since 1946 has been honorary lecturer in the 
Department of Pharmacology at University College, 
London. During this period he has carried out work 
on vitamins, analgesics, parasympathomimetic and 
spasmolytic agents, ganglion and neuromuscular 
blocking substances, antibiotics including penicillin 
and patulin, and organic phosphate compounds such 
as cocarboxylase, adenine phosphates, etc. On these 
and other topics he is the author of some eighty 
papers in the chemical literature. Although Prof. 
Bergel has not hitherto worked on the problems 
of cancer, his wide knowledge and experience of the 
chemistry of biological systems should enable him 
to make a most valuable contribution in his new field. 


Queen’s University of Belfast : Appointments 

THE Senate of the Queen’s University of Belfast 
has made the following joint appointments with the 
Northern Ireland Hospitals Authority: Dr. J. J. 
Pritchard, reader in human anatomy in the University 
of London, to the chair of anatomy; Dr. G. MacG. 
Bull, lecturer in medicine at the Postgraduate 
Medical School, London, to the chair of medicine. 

Dr. Pritchard graduated at the University of 
Adelaide and went to Magdalen College, Oxford, with 
a Rhodes Scholarship in 1935. He obtained first- 
class honours in physiology and completed a medical 
course at St. Bartholomew’s Hospital in 1940. He 
has been successively demonstrator, assistant lec- 
turer, senior lecturer and reader in anatomy in the 
University of London, at St. Mary’s and St. Par- 
tholomew’s Hospitals. 

Dr. Bull graduated in medicine at the University 
of Cape Town. After extensive experience of clinical 
work and undergraduate teaching in South Africa, 
he went with a fellowship to the British Post- 
graduate School of Medicine, and since 1947 las 
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been physician to the Hammersmith Hospital and 
lecturer in medicine in the Postgraduate School, 
Dr. bull has done very distinguished work on the 
kidney and is a recognized authority in this field, 
The professorship of medicine is a full-time appoint- 
ment. The responsibilities of the chair include a 
professorial unit for clinical research, in the new 
medical block which is nearing completion at the 
Royal Victoria Hospital. 


Leverhulme Research Fellowships 

THE Trustees of the Leverhulme Research #«llow- 
ships have approved the following awards, a:nong 
others, for research on the subjects mentioned, tenable 
for periods up to two years: Fellowships: Mr. D, 
Meredith (Roman archeology of the Eastern Lesert 
of Egypt); Dr. D. C. Pepper, Trinity College, 
Dublin (role of solvent in chemical reactions) : 
Mr. J. W. 8S. Pringle, lecturer in zoology, University 
of Cambridge (neurological researches on tropical! 
insects in Ceylon); Dr. F. Smithies, lecturer in 
mathematics, University of Cambridge (applications 
of functional analysis) ; Prof. A. J. B. Wace, latoly 
professor of classics, Farouk I University, Alex- 
andria (Mycene: the civilization of the Aegean 
Bronze Age); Prof. H. T. Wade-Gery, Wykeham 
professor of ancient history, University of Oxford 
(interaction ‘of Greek and Persian civilizations in the 
early Achzemenid period). Research Grants; Mr. 
F. L. Bartels, Mfantsipim School, Gold Coast 
(emergence and development of higher education in 
the Gold Coast); Mr. P. H. Davis, lecturer in tax- 
onomic botany, University of Edinburgh (biological 
exploration of mountainous regions in ‘l'urkey) ; Dr. 
H. T. Drever, lecturer in geology, University of St. 
Andrews (a petrographical and geochemical study of 
the tertiary igneous complex in West Greenland) ; 
Mr. N. G. L. Hammond, Clare College, Cambridge 
(archeology and topography of Ancient Epirus) ; 
Miss K. M. Kenyon, director, British School of 
Archeology in Jerusalem (chronology and culture of 
Jericho in the Neolithic and Bronze Ages) ; Mr. J. W. 
Wright, inspector of surveys, Sudan Government 
(hydrology of the River Sobat and its relation with 
the White Nile). 


Oceanographical Research Work Aboard the 
R.R.S. Discovery II 


THE National Oceanographic Council’s research 
ship R.R.S. Discovery II is now engaged on work in 
the Atlantic, using Plymouth as its home port, and 
the present voyage, which is expected to last a 
month, is devoted pringipally to the study of the 
growth and decay of waves and wind-drifts. The 
ship has been fitted with a new type of wave-recorder, 
specially designed at the National Institute of Oceano- 
graphy, which measures the variations of pressure 
at two points below the water-line on opposite sides 
of the ship’s hull and at the same time measures the 
up-and-down movements of the ship at these two 
points. By such means the pattern of wave-trains 
arriving at the ship when it is hove-to can be fairly 
accurately recorded despite the movement of the 
ship itself, which at times may be quite considerable. 
Wind-drifts will be measured by towing electrodes 
behind the ship and estimating the drift of the elect- 
rodes and ship at right-angles to its course from the 
small E.M.¥F. induced by the drift through the earth’s 
magnetic field of the sea water and the wire con- 
necting the electrodes. This idea is a very old one : 
measurements using the same basic principles were 
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attempted by Faraday a hundred years ago, and the 
Admiralty employed the method after the First 
World War; but recently it has been extended and 
yarious technical details are still in the development 
stage. The biological work aboard the Discovery is 
at present taking second place to the physical, but 
two scientific workers from the Plymouth laboratories 
of the Marine Biological Association of the United 
Kingdom are engaged on taking small water samples, 
mainly from the westward approaches to the English 
Channel, for subsequent analysis of the content of 
plant and animal life, and some large fish traps are 
being used for catching deep-sea fish and squids. 
Altogether there is accommodation for ten scientific 
workers on the ship, and Dr. G. E. R. Deacon, 
director of the National Institute of Oceanography, 
will himself be aboard for part of the time. 
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The Grey Squirrel 

In what is announced as the last issue of Scottish 
Zoo and Wild Life (3, No. 5), John Gaselee provides 
some interesting information about the grey squirrel 
in Britain. The British species of grey squirrel is 
Sciurus carolinensis leucotus and comes from North 
America. None of the hair on the body is pure 
grey and, usually, the animal has a brown streak 
running down the centre of its back, and also on 
either side of the head. The dreys are built in 
the fork of a deciduous tree or on the top branches 
of a conifer; beech is usually avoided because 
of the difficulty of climbing its smooth bark. Unlike 
the dreys of the red squirrel, which are built of 
sticks without leaves, the dreys of the grey squirrel 
are made of twigs in leaf. ‘‘Bowers” are often built 
during the summer as temporary residences. There 
are no natural enemies, although sudden disease is 
liable to reduce their numbers considerably ; the last 
serious outbreak was during 1930-31. The grey 
squirrel is omnivorous and eats young shoots, honey 
and eggs; in the winter it eats bark, especially of 
sycamore and beech, bulbs, beechmast and acorns. 
Albinos are common, as is the black melanistic phase. 
Gaselee suggests that the indigenous red squirrel of 
Britain is being turned out of deciduous woodlands, 
and, possibly, conifer plantations by the grey squirrel. 


Culinary and Medicinal Herbs 

A LARGE number of herbs are grown for culinary, 
medicinal, confectionery, perfumery and other pur- 
poses in Great Britain. There is a continuous demand 
on the wholesale markets for fresh herbs, and fac- 
tories use large quantities for preparing dried kitchen 


herbs, sauces and pickles. dn order to provide full 
information on these crops the Ministry of Agriculture 
and Fisheries has re-issued Bulletin No. 76, which is 
divided into two parts: ‘Culinary Herbs’ and 
“Medicinal Herbs’. Cultivation and marketing 
methods are described for all the well-known 
flavouring herbs, such as mint, horse-radish, parsley 
and sage, as well as those ‘old-fashioned’ herbs like 
sorrel and tarragon which are still found in Continental 
recipes. The use of herb extracts for medicinal purposes 
lapsed during recent years, because supplies from 
abroad were not easily obtained and chemists learned 
how to use inorganic chemicals to make ‘synthetic’ 
drugs. Since the beginning of the Second World 
War, however, drug manufacturers have found them- 
selves cut off from many of their usual sources of 
supply, and the hitherto despised British wild plants 
are now regaining their earlier economic importance. 
Efforts are being made to establish the cultivation 
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of drug-producing plants on a wider scale, and this 
bulletin will be of great assistance to all growers 
interested in medicinal herbs. 


Late Renaissance Scientific Instruments at the 


Science Museum, London 

THE Science Museum, London, the National 
Maritime Museum, Greenwich, and the Oxford 
Museum of the History of Science have recently 
purchased an important: collection of astronomical 
and other scientific instruments, mostly of the six- 
teenth century, which had been formed by an Italian 
collector. The seventeen instruments which have 
gone to the Science Museum include three fine 
armillary spheres, one of which was made by Caspar 
Vopelius of Cologne in 1552, and one by Adam 
Herold of Rome in 1648; a rare astronomical ring 
made by Walter Arsenius of Louvain in 1561; two 
astrolabes, one of which is dated 1014 H (that is, 
1605/06 a.D.); and four sundials, including a hand- 
some ivory one in the form of a book, which was made 
by Paul Reinman of Nuremberg at the end of the 
sixteenth century. The instruments will be displayed 
in a single group for some months before being dis- 
persed to the appropriate galleries of the Museum. 


Luminosity of the Night Sky 

Tae issue of L’Astronomie for December 1951 
contains an address by M. Jean Cabannes, president 
of the Société Astronomique de France, delivered at 
a meeting on November 18, the title being ‘‘Le Ciel 
Nocturne’. In this address an excellent account is 
given of the night sky, with eight illustrations, most 
of which are of spectra of the night sky under various 
conditions: in the visible part of the spectrum, 
4000-4900 A.; in the ultra-violet ; and in the infra- 
red, 8300-11000 A., including two of the OH-bands, 
and others. In spite of our knowledge of the actual 
atoms and molecules which cause the luminosity in 
the upper atmosphere, it is admitted that many 
problems of the phenomenon still remain unresolved. 
If the luminous layer is thin, what is its height, and 
if thick, how are the luminous centres distributed in 
it? If the atmosphere were homogeneous, there 
would not be much difficulty in determining these 
altitudes ; but as it is heterogeneous, difficulties arise 
from the necessity of making a long series of measure- 
ments to give an acceptable interpretation to the 
mean. M. Cabannes discusses the possibility of 
deriving results from rockets equipped with photo- 
meters specially adapted for such observations ; 
although the problems are still far from solved, 
nevertheless the number of astronomers, physicists 
and chemists who are devoting their attention to the 
subject is continually increasing, and the successes 
hitherto obtained give great hopes for the future. 


Research on Plant Nutrition 

Since 1942 the Agricultural Research Council has 
financed, by special research grants, research on the 
role of micro-nutrients in plant growth, which Prof. 
T. Wallace has developed at the Agricultural and 
Horticultural Research Station, Long Ashton, within 
the University of Bristol. The work is now well 
established, and the Council has therefore decided to 
provide for its continuance at Long Ashton by 
setting up a Unit to be known as the A.R.C. Unit of 
Plant Nutrition (Micro-Nutrients). Prof. Wallace 
will be the director of the new Unit, and will be 
assisted by a team of five scientific workers, seven 
experimental officers, and other supporting staff. 
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United States Geological Survey Papers 


CERTAIN technical files of the Paleontology and 
Stratigraphy Branch of the United States Geological 
Survey have been recently released as open file 
reports, and arrangements have been made whereby 
either microfilm or paper facsimile copies may be 
purchased at the cost of reproduction by interested 
members of the public. These reports are the result 
of work by members of the Survey, carried out for 
some time, and consist primarily of uncritical com- 
pilations, mainly brought together by clerical help. 
‘hey are being made available to the public in 
recognition of the fact that they have been compiled 
at public expense and that it is virtually impossible 
to bring them into shape for publication as critical 
indexes within the foreseeable future. Information 
on the available reports, number of microfilm rolls 
and images, and prices can be obtained from Mr. 
Jerome Kilmartin, chief of the Map Information 
Office, U.S. Geological Survey, Washington 25, D.C. 


Meeting of Nobel Prize-winners in Chemistry 


A SECOND meeting of Nobel prize-winners will be 
held in Lindau, Lake Constance, Bavaria, during 
June 23-27 and will be devoted to the subject of 
chemistry. The first meeting, which was for Nobel 
Laureates in Medicine, was held last year in Lindau ; 
about five hundred medical practitioners, drawn 
mainly from Germany and neighbouring countries, 
attended this meeting, and addresses were given by 
six Laureates. The occasion stimulated a renewed 
interest in medical research, and, in particular, served 
to promote the exchange of ideas and formation of 
personal contacts, which are so essential in research. 
The meeting this year will be on similar lines to the 
previous one, and the following Laureates in Chemistry 
will give addresses: Prof. K. Alder, progress in syn- 
thesis of carbon combinations; Prof. A. F. G. 
Butenandt, investigations on insect hormones ; Prof. 
G. Domagk, progress in the development of the 
chemotherapy of tuberculosis ; Prof. H. K. A. S. von 
Euler-Chelpin, agents of growth and their antagon- 
ists; Prof. O. Hahn, radiochemistry and the 
decomposition of uranium; Prof. G. de Hevesy, 
application of radioactive indicators for the investi- 
gation of any process in animal bodies; Prof. R. 
Kuhn, vitamins of milk; Prof. F. Soddy, isotopes ; 
Prof. A. I. Virtanen, atmospheric nitrogen as 
maintainer of life on earth. In addition there will be a 
guest speaker: Prof. Selye, of Montreal, the general 
adaptations—syndrome. Further details of the 
meeting can be obtained from the Arbeitsausschuss 
fiir die Tagungen der Nobelpreistrager, Fischergasse 
37, Lindau-Bodensee. 


Colonial Service : 


Recent Appointments 
THE following appointments have recently been 


made in the Colonial Service: J. A. Austin (agri- 
cultural officer, Sierra Leone), agricultural officer, 
Gambia; C. W. Lynn (assistant director of agri- 
culture, Gold Coast), director of agriculture, Northern 
Rhodesia; A. R. Stewart (agricultural officer, 
Uganda), assistant director (field) of agriculture, 
Uganda; J. Wright (deputy director of agricul- 
ture, Jamaica), director of agriculture, Jamaica ; 
N. Harris (senior geologist, Uganda), deputy director, 
Geological Survey, Uganda; Dr. J. Anderson (senior 
veterinary research officer, Kenya), assistant director 
of veterinary research, Kenya; D. E. Faulkner 
(deputy director of veterinary services, Kenya), 
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director of veterinary services, Nyasaland; |. §. 
Marshall (deputy director of veterinary services, 
Nigeria), inspector-general of animal health, Nigeria ; 

S. L. H. Walshe (senior veterinary =. Sierra 
Leone), senior veterinary officer, Gambia; (. W, 
Wells (chief veterinary officer, Singapore), d. puty 
director of veterinary services, Federation of Malaya ; 

S. W. Assael (administrative officer and accountant, 
Kenya), secretary to the East African Tsetse and 
Trypanosomiasis Research and Reclamation (rgan- 
ization; L. A. Bell (agricultural instructor, grade 
1, Jamaica), agricultural officer, Jamaica; |. H. 
Blower (assistant conservator of forests, Tangan- 
yika), game manager, Tanganyika; J. H. Donald- 
son (acting agricultural officer, Jamaica), agri- 
cultural officer, Jamaica; G. F. Gayle (super. 
visor grade 2, Jamaica), agricultural officer, Jamaica ; 
V. W. Rochester (agricultural instructor, rade 
1, Jamaica), agricultural officer, Jamaica; !. H. 
Tomlinson (supervisor, grade 1, Jamaica), agri- 
cultural officer, Jamaica; B. C. Balbernic, ¢. 
Whitehead and L. A. V. Wyttenbach, agriculiural 
officers, Federation of Malaya; W. H. Boshoff, 
agricultural engineer, Gold Coast; D. 8. Boyce, 
agricultural engineer, Federation of Malaya; W. 
Collins and I. Will, agricultural officers, Gold Coast ; 
C. R. Horrell, D. Innes and R. B. Johnston, agri- 
cultural officers, Uganda; W. F. Irvine anid J. 
McIlroy, agricultural officers, Nyasaland; Kk. |. 
Leather, plant pathologist, Gold Coast; J. E. 
Mansfield, agricultural officer, Northern Rhode ‘Sia ; 
J. E. S. Palmer, agricultural engineer, Nigeria; G. (. 
Speers and R. L. Waddell, agricultural officers, 
Nigeria ; D. O. Williams, agricultural officer, Sierra 
Leone; I. J. Wyatt, entomologist, Federation of 
Malaya ; J. E. Beaumont, veterinary officer, Kenya ; 
R. D. Bowers, agricultural superintendent, Nigeria ; 
J. D. Chapman, assistant conservator of forests, 
Uganda ; R. P. Moss, soil scientist, Nigeria ; Dr. M. L. 
Sapiro, biochemist, Veterinary Department, Kenya ; 
I. Zlotnik, veterinary research officer, Nyasaland. 


Announcements 


Smtr Evwarp BrinceEs has been elected a Fellow 
of the Royal Society under Statute 12 of the Society, 
which provides for the election of persons who either 
have rendered conspicuous service to the cause of 
science or are such that their election would be of 
signal benefit to the Society. 

THE Society for Endocrinology is organizing a 
one-day symposium on the posterior pituitary, to 
be held at Cambridge on June 20. Those wishing 
to attend who are not nftmbers of the Society should 
write to Prof. N. F. Maclagan, Westminster Medical 
School, Horseferry Road, London, 8.W.1, for further 
information. 


THE first award of the New York Academy of 
Medicine Plaque has been made to Dr. Orrin Sage 
Wightman, of New York City, chairman of the board 
of trustees of the Academy. The conditions of this 
award are that it is to be granted “in recognition * 
extraordinary services rendered to the Academy, i 
any of its various departments, functions or services * 
but it is not necessarily limited to either medical 
practitioners or Fellows of the Academy. Dr. Wight- 
man, who was elected a Fellow of the New York 
Academy of Medicine in 1905, is one of the founders 
of the Medical Information Bureau of the Academy 
and has served as a member of its governing com- 
mittee since its initiation in 1928. 
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OBSERVATIONS ON THE RABBIT 


NATURE 


IN WEST WALES 


By Miss W. M. PHILLIPS*, Miss M. N. STEPHENST and Pror. A. N. WORDEN 
Formerly at the Department of Animal Health, University College of Wales, Aberystwyth 


HE importance of the rabbit as an agricultural 

pest in Great Britain is becoming increasingly 
realized, and in some areas it threatens to assume 
proportions comparable with those existing in Aus- 
tralia’. In the three counties of West Wales, there is 
widespread evidence of damage by rabbits to pastures 
and field crops, with consequent repercussions on 
stock-carrying capacity. Phillips* showed that by 
1946 the numbers of rabbit carcases transported by 
rail out of Pembrokeshire alone approximated 2 
million per annum, and that the known catch of 
rabbit meat exceeded the combined production of 
veal, mutton, lamb and pig meat within the county. 
For every 100 lb. of domestic carcase meat (including 
beef) Pembrokeshire produced 36, Cardiganshire 24 
and Carmarthenshire 10 Ib. of rabbit meat. 

Since most rabbits are trapped in good or poten- 
tially good agricultural areas, the contribution that 
they make to the national food economy is largely 
at the expense of, rather than additional to, that of 
crops and stock. Moreover, the methods customarily 
adopted for their capture are open to humanitarian 
objection, as the recent departmental report* 
stressed. 

In order to obtain factual data on the damage 
inflicted by rabbits, and to gain further insight into 
the biology and possible control of the species, a 
programme of investigation was instituted in West 
Wales in 1946 and continued for four years. The 
main results may be summarized briefly as follows. 

(1) Effect of commercial trapping on rabbit popula- 
tions. '‘\'his was studied on two farms, of 167 and 
114 acres respectively. On the first farm, the entire 
population was exterminated by other methods six 
months after the observed trapping. On the second, 
observations were continued for three years, during 
which time three autumn and three spring com- 
mercial trapping operations were conducted. Prior 
to each trapping, rabbits were caught alive (mainly 
by knotted snares), marked, aged, sexed, weighed 
and released, and the percentage of the total popula- 
tion caught in the subsequent trapping was calculated 
from the Lincoln index‘. The net effect of the main 
or late autumn trapping was. consistent, only 30-40 
per cent of the calculated total population being so 
removed. At the second farm, on which additional 
control measures were not instituted, the calculated 
total population showed an increase over the three 
years despite trapping. 

During the course of these studies, it was con- 
firmed that rabbits were fairly local in their move- 
ments, and very conservative in keeping to the same 
warren or area*’, There was a high mortality during 
autumn and winter, and few rabbits su-vived into 
their second year. 

(2) Attempted experimental eradication of rabbits 
from a heavily infested farm of 293 acres. A farm that 
had been neglected for some twenty years was 
requisitioned by the County Agricultural Executive 
aan at the Christie Hospital and Holt Radium Institute, Man- 


t Now with the Infestation Control Division, Ministry of Agriculture 
and Fisheries. 


Committee, which during 1947-48 attempted com- 
plete extermination of the rabbit population as part 
of its programme of land reclamation. After an 
initial trapping of half the area concerned, during 
which 1,373 rabbits were captured, the application 
of cyanide fumigation and ferreting proved highly 
successful, and at the end of twelve months a trap- 
ping of the whole farm yielded only 97 rabbits. A 
total of 6,950 rabbit holes was open at the com- 
mencement, but only 190 after a year. The banks, 
which for many years had been mere warrens, became 
covered with vegetation. The 1948 cereal crops grew 
right up to the hedgerows and stood out in sharp 
contrast to those of surrounding farms that remained 
heavily infested by rabbits. Some boundary rein- 
festation occurred, but was largely controlled by 
trapping or snaring. The greater part of the farm 
has remained free from rabbits during the period 
1948-51. 

The success of the scheme was due probably to 
the persistency with which the attempted control 
measures were carried out, rather than to the 
intrinsic value of any one of them. The results were 
considered sufficiently promising to justify an area 
improvement scheme based on rabbit eradication, 
during the course of which we were permitted to 
secure the data noted in (4) below. Publication of 
the results of the scheme as such is the responsibility 
of the Infestation Control Division, Ministry of 
Agriculture and Fisheries, which has already reported 
on the results of a trial elsewhere of the relative 
efficiency of trapping, ferreting and cyanide 
fumigation®. 

(3) Effect of rabbit grazing on reseeded pasture. On 
a pasture that had been reseeded direct in May 1948 
with a mixture of perennial and Italian rye-grass, 
red and white clover and rape, two l-acre plots were 
fenced with rabbit-proof wire and two similar plots 
with pig-netting wire. For a period during the autumn 
of the sowing year and again in the following sp. -g, 
the herbage was controlled by lambs. The general 
effect of rabbit grazing was a marked reduction in 
the yield of total herbage (determined by sample cuts 
and plant counts), particularly of the sown species, 
with an increased yield of weeds. The rate of growth 
of the herbage and its feeding value in terms of 
lamb live-weight increase were also adversely affected. 
One exposed plot was heavily attacked at the com- 
mencement, and after about six months was largely 
abandoned by the rabbits in favour of the other. 
Fifteen months after sowing, this plot carried 66 per 
cent as much total herbage as its corresponding 
contro! plot, and its components, expressed as per- 
centages of those on the control plot, then comprised 
sown grasses 9, clover 20, unsown grasses 57, weeds 
371 and bracken 120. The plot that was attacked 
later had at the end of fifteen months only 36 per 
cent as much total herbage as its control plot. The 
components, again expressed as percentages of the 
corresponding species on the control plot, were sown 
grasses 37, clover 11, unsown grasses 10, weeds 202 
and bracken 35. 
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(4) General biological data. Observations were 
made upon body-weight, reproduction, sex ratio, 
coprophagy, diseases and parasites in a total of 7,085 
rabbits recovered over a 12-month period in North 
Pembrokeshire from part of the control scheme 
mentioned in (2) above. The highest frequency 
weight-groups for both sexes were 1,400-1,449 gm. 
(live-weight) and 1,100-1,149 (paunched weight). 
Full-grown males, however, averaged 32 gm. more 
than full-grown females. The seasonal distribution 
of body-weight supported the observation that the 
main breeding season extends from January to June. 
The percentage of pregnant females during this time 
showed lower trends than those noted in Caernarvon- 
shire by Brambell’, but nevertheless supported his 
views on the extent of the main breeding season. 
Sporadic breeding was found to occur throughout the 
rest of the year, there being some pregnant does in 
every month. In the mild December of 1949, twenty- 
seven of a total of 206 adult does examined were 
pregnant and two were lactating. The average 
number of intact embryos throughout the year was 
4-36, rising during the main breeding season from 
3-39 in January to 5-70 in June. The implantation 
ratio throughout the whole year was 100 in the left 
uterine horn to 95 in the right, there being no 
significant seasonal variation. The pre-natal sex 
ratio in a total of 394 embryos examined was 100 
male : 106 female, there being no apparent seasonal 
variation. The distribution of the embryos in the 
uterine horns was 100 male : 136 female in the left 
and 100 male: 81 female in the right, a difference 
too great to be due to chance. The post-natal sex 
ratio was 100 male : 136 female, although in rabbits 
up to six weeks of age it was 100 male : 108 female. 
Most of these rabbits were obtained by ferreting, 
whereas those studied by Brambell’, in which the 
ratio approximated unity, were shot. 

The presence of fecal pellets in the stomach* was 
recorded at all times of the year, being more frequent 
in rabbits caught between 12 noon and 5 a.m. than 
in those caught between 8 a.m. and 12 noon G.M.T. 
In contrast to reported findings with domestic 
rabbits*, coprophagy was found to occur in suckling 
rabbits. 

Adult tapeworms of the species Cittoteenia ctenoides 
(Raillet, 1890) and C. denticulata (Rudolphi, 1804) 
were found in 30-0 per cent of 4,100 intestines 
examined. The cystic forms Cysticercus pisiformis 
(Bloch) Zeder, 1803 and Canurus serialis (Gervais, 
1847) were both encountered, the degree of ‘nfestation 
being 42-1 and 1-5 per cent respectively in 4,450 
carcases examined. Adult tapeworms or cysts were 
seldom encountered in animals less than three months 
of age; hence the percentage infestation of the 
whole population was lower during spring and 
summer. Hepatic coccidiosis associated with the 
presence of Eimeria stiede (Lindemann, 1865) was 
present in 3-5 per cent of carcases. There was, how- 
ever, a marked age-distribution as follows: 0-6 
weeks, 12-1; 6-10} weeks, 36-9; 103-16 weeks, 
19-4; and 16 weeks, 0-2 per cent. Seasonal dis- 
tribution again reflected the age structure of the 
population. This disease appeared to be less common 
in cliff-dwelling rabbits than in those caught away 
from the sea. Liver flukes, Fasciola hepatica, Linnzus, 
1758, were present in only 1-35 per cent of carcases. 
The geographical distribution was, however, marked, 
there being severe localized infestations in wet dis- 
tricts away from the sea. Three types of necrosis of 
the liver were recognized : they were sometimes, but 
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not invariably, associated with either liver fluke 
infestation or hepatic coccidiosis, and were dig. 
tinguished as (i) feathery necrosis, characterized by 
white vein-like markings on the surface of the liver 
and present to a severe degree in 2-5 per cent of 
carcases ; (ii) pin-point necrosis, with tiny white 
spots on the liver surface, present to a severe degree 
in 1-7 per cent ; and (iii) advanced annular necrosis, 
with large circular lesions, present in only 0:3 per 
cent of carcases. 

This work was carried out on the suggestion of 
the Universities Federation for Animal Welfare, 
which bore a large proportion of the costs, and 
was made possible through the co-operation of 
Lieut.-Colonel W. H. Backley and of the three 
County Agricultural Executive Committees. We are 
particularly indebted to Mr. J. A. Phillips, pest 
officer for Pembrokeshire, and his staff for their 
enthusiastic collaboration. Mr. W. McAuley Cracie, 
director of the Infestation Control Division, permitted 
the observation of official clearance schemes, and Mr. 
Harry V. Thompson of that Division maintained 
regular liaison with us. Mr. H. N. Southern, Bureau 
of Animal Population, Oxford, and Major ©. W. 
Hume (Universities Federation for Animal Welfare) 
have helped materially in evaluating our results. 
Full details are being published elsewhere. 
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DIRECT TITRATION OF CALCIUM 
IN BLOOD SERUM 


By A. H. HOLTZ and Pror. L. SEEKLES 


Laboratory of Veterinary Biochemistry, State University 
of Utrecht 


HE usual (indirect) method of Clark and Collip 

for the determination of calcium in blood serum, 
based on the precipitation as oxalate, centrifuging 
and washing of the precipitate and titration with 
potassium permanganate, is a complicated procedure 
that gives rise to inaccurate results. As a rule, 
modifications of the original method, for example, 
using cerium sulphate instead of potassium per- 
manganate, do not give any real improvement. The 
extent of the inaccuracy of the results has been 
shown when determinations were made of calcium in 
blood serum in some forty-five clinical laboratories ; 
in two-thirds of the cases, the results were inaccurate, 
the variation ranging from one-third to twice the 
actual content’. 

Recently we have found a new and rapid method 
with sufficient accuracy for the estimation of calcium 
in blood serum by direct titration. Deproteinization is 
neither necessary nor desirable. The method is based 
on Schwarzenbach’s method for determining the hard- 
ness of water and involves titration with a solution 
of ethylene-diamine-tetraacetic acid (‘Complexone’), 
with the use of the dye murexide as a calcium 
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indicator’. ‘Complexone’ forms a very stable, water- 
soluble complex with calcium (equimolecular). The 
end-point is detected by the colour change of the 
indicator, which is most distinct at highly alkaline 
oH. 

: The titration is carried out as follows: 1 ml. serum 
js measured off into a short hard-glass test-tube, 
diluted with distilled water to about 4 ml., and 
3 drops of a c. 4 N sodium hydroxide solution (stored 
in a hard-glass tube) and a few drops of a saturated 
solution of murexide in distilled water are added. 
After this the titration is carried out immediately. 
From a microburette (graduated in 0-001 ml.) a 0-004 
molar solution of ‘Complexone’ is added until the 
reddish colour has turned violet-blue. From the 
volume of ‘Complexone’ solution used, the calcium 
content of the serum is calculated easily. A tube 
containing the same amount of serum, water, etc., 
which has been titrated shortly before a little beyond 
the end-point, can-be used for colour comparison. 
If 1 ml. serum has been used for one titration, the 
possible error is about 3 per cent’. 

We are indebted to Miss M. J. Pouli (Amsterdam) 
and Mr. H. J. Claes (Louvain), who have been 
using our method for a long time, for their sug- 
gestion of checking the colour change of the indicator 
with a photoelectric colorimeter at a wave-length 
at which the difference between the absorption 
curves of the red and blue colours is greatest (about 
500 and 580 my). The colour change is marked by a 
rapid fall or rise respectively in the extinction. The 
more selective the filter used, the larger this difference 
will be. As a blank, the same amount of serum in 
the same dilution may be used as has been taken for 
the titration. We find that this modification is a 
valuable improvement. 
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SALMON FISHING IN THE 
SEVERN ESTUARY 


By Pror. LILY NEWTON 
University College, Aberystwyth 


N_ his interesting article, ‘A War-time Fishery”', 

Dr. Harrison Matthews states that “‘the fisheries of 
the Bristol Channel, except the salmon fisheries, have 
been declining for the past fifty years and have now 
only @ fraction of their former importance”. Unfor- 
tunately the salmon fisheries too have suffered great 
change, particularly along the English side of the 
Severn Estuary from Aust to Avonmouth, where 
formerly many families had for generations combined 
mixed farming with fishing. Fifty years ago, poultry, 
especially geese and turkeys, were reared, cattle 
grazed right down to the shingle line, and the farmers 
and their sons went regularly to the fishing grounds 
in summer, whenever the tides were low enough. In 
winter a certain amount of sprat fishing might be 
done, and the slender wickerwork traps for salmon 
would be made in a convenient barn. Great activity 
preceded and heralded the day when the new traps, 
‘poochers’ as they were called, crowbars and ropes, 
were all loaded into a heavy farm-cart and the bay 
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mare plodded her way out at low tide into the 
Severn. She took a pebble-strewn track across the 
mud, worn by generations of fishermen’s feet and 
wagon-wheels. Eventually, when the boulders became 
too large and the pools too deep, the men carried the 
equipment on their backs, in relays, to the fishing 
ground. 

The return, with a rising tide, required careful 
timing, and for the remainder of the season the 
journey was, of course, made on foot. Each man 
carried a stout cudgel and a net, suspended on a 
forked stick, which rested on the shoulder. They 
set out at all times of the day or night when the 
tide was suitable, the journey made in the darkness 
of the night requiring both a stout heart and accurate 
knowledge of the river and the tides. The net was 
used in the deep pools when the wake of a salmon 
was sighted. It required not only great dexterity 
but also a considerable knowledge of the habits of 
the fish. Later the fisherman would return, if he was 
fortunate, with shining silvery fish. The catch would 
then be packed in grass from the lush meadows 
near by, sewn into reed baskets and dispatched to 
Bristol. Occasionally the housewife would cook a 
fish for the family or ‘pot it down’ in a great earthen- 
ware crock for subsequent use. 

Even fifty years ago the catches had become less 
good, and the restriction clause inserted into many 
indentures had become unnecessary. That clause, 
which forbade masters to feed their apprentices with 
salmon more than three times a week, is a testimony 
to the flourishing state of the industry in earlier days. 

In some farms, shrimp fishing was an alternative 
occupation. The prospect of freshly boiled shrimps 
with home-made bread and butter enhanced many a 
tramp from one farm to another on an early summer 
day. The rhines would be full of flowering plants, 
Apium graveolens (wild celery) faintly scented the air, 
pipits high in the sky carolled a lay while their mates 
incubated their eggs in the grassy borders of the 
river bank, seabirds sought their food in the mud, 
and the shingle was gay with Glaucium favum 
(yellow horned poppy) and Eryngium maritimum 
(sea holly). To-day the area is completely changed. 
Acres of Spartina townsendii (cord grass) have 
clothed the mud flats in the upper reaches, the 
salmon fishery is completely finished and the flowering 
plants have unfortunately been ousted by fun fairs 
and the debris of trippers. 


1 Nature, 169, 653 (1952). 


RELEASE OF INFORMATION ON 
ATOMIC ENERGY 


S a result of the recommendations made by the 
Fifth International Declassification Conference, 

held during September 14-16, 1951, in Washington, 
D.C., the Governments of the United States, Canada 
and the United Kingdom have revised the ‘““Declassi- 
fication Guide” used by the three nations to decide 
what information on atomic energy may be published 
and what must remain secret. The principal revisions 
relate to the release of additional data on the nuclear 
properties of uranium and are in addition to the 
considerable amount of design and operating data on 
low-power natural-uranium reactors which were 
previously declassified in November 1950. It may 
be noted that this type of reactor, the type normally 
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found in institutions engaged in unclassified research, 
cannot be used for the production of atomic weapons 
or for the generation of power. In addition to 
information on uranium, details of the properties 
of plutonium-239 and xenon have also been released. 

‘the following is a summary of the information 
made available. 

Thermal-neutron effects for uranium. Thermal- 
neutron cross-sections for uranium (in barns for 
neutrons moving at 2,200 m./sec.) are as follows : 


Uranium-235 Uranium-238 Natural uranium 
Fission 549 0 3-92 
Capture 101 2-80 3-5 
Scattering 8-2 8-2 8-2 


For uranium-235 the number of neutrons per thermal- 
neutron fission is given by 


v= 2-5 + 0-1. 


Fast-fission effect. Typical values of the fast-fission 
contribution to the reactivity of research reactors are 
as follows: in a reacvor of the ‘CP-2’ or ‘GLEEP’ 
type, 2-9 per cent; in a reactor of the ‘CP-3’ or 
‘ZEEP’ type, 3-1 per cent. The following are average 
values of nuclear constants for natural uranium 
bombarded by neutrons above the uranium-238 
fission threshold in a heterogeneous uranium reactor : 
fission cross-section, 0-29 barns; radiative capture 
cross-section, 0-04 barns; number of neutrons 
emitted per fission, 2-55; total cross-section, 4-3 
barns ; inelastic scattering cross-section, 2-47 barns ; 
elastic scattering cross-section, 1-5 barns. 

Resonance absorption % An approximate 
empirical formula for the effective value of the 
resonance absorption integral in a uranium lump at 
room temperature is given by 


fo-(H) dE/E = A[1 + pu (S/M)], 


where the integral is taken over the resonance energy 
band (see below), S is the lump surface area in cm.? 
and M is the mass of the lump in gm. The constants 
A and p depend on the total scattering cross-sections 
associated with each uranium atom. They are, 
therefore, different for uranium metal or oxide lumps. 
In fact, A is proportional to the 0-415 power of the 
scattering cross-section associated with each uranium 
atom up to the scattering cross-section of 1,000 
barns. For uranium metal, A = 9-25 barns and 
wu = 2-67 gm./cm.*. For U;0,, u = 1-67 gm./cm.?. 
The limiting value of the integral at great dilution 
is 240 barns. The approximate temperature depend- 
ence of the integral given above is 


fo(E) dE/E = A[1 + oD + u(S/M)], 


where « ~ 10-‘ per °C., the temperature 7 is in °C., 
and A and yp are as previously. The logarithmic 
width of the resonance energy band, log,(H,/H;), is 
about 5-6 for uranium metal and 7-3 for U;O, or 
UO,. The inverse diffusion length K, for resonance 
neutrons in uranium metal of density p gm./cm.* is 
K, = 0-022 p cm.-'. 

Plutonium and xenon cross-sections. The average 
values for the fission and capture cross-sections of 
plutonium-239 for an approximately Maxwellian 
neutron spectrum with a most probable neutron 
velocity of 2,200 m./sec. are 664 barns and 361 barns, 
respectively. The number of neutrons per thermal- 
neutron fission of plutonium-239 is 3-0 + 0-1. The 
thermal-neutron absorption cross-section of xenon is 
3-5 x 10° barns. 
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HUMAN RELATIONS IN INDUSTRY 


NE of the most important conferences yet called 

to discuss human relations in industry was held 
in London during March 18-20. It was sponsored 
by the Ministry of Labour and National Service, ang 
was concerned not so much with the value of subjects 
like incentives, selection, training and joint con. 
sultation but rather with the means by which interest 
in these subjects could be stimulated, knowledge of 
them extended and practice of them improved, 
Papers dealing with various human problems jn 
industry were circulated in advance, and these were 
discussed in detail during the conference. Meinbers 
of the conference were also provided with a paper 
setting out points of view on human relations in 
industry which had been drawn from the reports of 
the Anglo-American Productivity Council teams, as 
well as a paper describing some of the projects 
sponsored by the Schuster Panel on the human 
factors affecting productivity; these two papers 
were used by members as supporting material in 
their discussions. 

The discussions were reported under four main 
headings: these included factors affecting the 
opportunity to work ; factors affecting the capacity 
of workers ; factors affecting waste of man-power ; 
and factors affecting the will to work. 

Among the factors affecting the opportunity to 
work, the employment of older workers was con- 
sidered to be a matter of urgent national significance. 
It was agreed that older persons willing and able 
to work should not be denied this opportunity 
on grounds of age alone. The test should be 
ability to do the job and not date of birth, 
although no compulsion should be applied to 
workers to go on working if they wish to retire. 
It was agreed that there is a widespread desire on 
the part of many workers themselves to continue 
work past their present retiring age and that 
economic and social considerations make _ this 
essential. 

Accepting the findings of the Nuffield Research 
Unit, which has shown that ability changes with age, 
the conference decided that employers should aim at 
transferring older manual workers to more suitable 
work at any age where their age becomes a handicap 
to their continuation in their former job. This 
transfer process would affect only a small proportion 
of all manual workers and would vary in different 
industries ; consideration should be given, where 
possible, to making the change in middle life to jobs 
which could be carried on in old age. 

The importance of a lead from the Government 
and local authorities as employers was stressed by 
the conference, and steps already taken in the Civil 
Service to remove age barriers were favourably 
received. 

In the case of professional, technical, managerial, 
clerical and administrative grades, it is questionable 
whether persons should remain in positions of 
responsibility when they have passed the stage when 
they are fully effective. A change of attitude is 
necessary in order to provide for “‘demotion without 
disgrace’’. 

The difficulties arising from pension schemes were 
discussed, and the conference recommended that the 
Ministry of Labour and National Service should 
invite its newly appointed Advisory Committee on 
the Employment of Older Workers to conduct an 
investigation into the effects of pension schemes on 





said Guia 


the 
ma 
of 
dit 
su} 
dis 
me 
pec 
for 
sta 
by 
fut 
me 
pla 
pre 
7 
mit 
the 
ex- 
tril 
giv 
que 
em 
I 
ma 
was 
flex 
the 
vie’ 
trai 
met 
first 
ably 
can 
evel 
abil 
it Ww 
in t 
und 
shor 
app 
leav 
mac 
craf 
lh 
for ; 
tices 
red 
of 3) 
for 
skill 
feas 
part 
be 1 
sem: 
valu 
occa 






eld 


ee we eee OD OD 








; 


— 





May 24, 1952 


mobility and the possibility of greater interchange 

of pension rights. 

Discussing the employment of women with 
domestic commitments, the conference considered 
that the regular employment of women with children 
of school age should not be pressed ; but where they 
volunteer for employment it is desirable that work 
should be arranged at times which do not interfere 
too much with their domestic responsibilities. It was 
also agreed that the time has come when research 
should be undertaken into the social consequences 
of the employment of women with children of 
school age. 

On the subject of the employment of the disabled, 
the conference recommended that inquiries should be 
made into the possibility of extending the provision 
of home work for disabled persons under fair con- 
ditions of labour which should be subject to adequate 
supervision. In order to assist in the placing of 
disabled persons, as much information as possible, 
medical and industrial, should be given to a pros- 
pective empioyer in respect of each person submitted 
for employment. While a general increase in the 
statutory quota of disabled persons to be engaged 
by certain employers might be justified at some 
future date, the present procedure whereby disable- 
ment resettlement officers make intensive efforts to 
place individual disabled persons offers the best 
prospects of success. 

The conference endorsed the policy of the Com- 
mittee on the Relationship between Employment in 
the Services and Civilian Life, and considered that 
ex-regular servicemen could make an important con- 
tribution to man-power requirements if they were 
given the opportunity to make full use of their 
qualifications despite their late entry to civilian 
employment. 

Industrial training was considered as one of the 
main factors affecting the capacity of workers. There 
was general agreement that there should be increased 
flexibility in the ages of entry to apprenticeship. On 
the suggestion that the age might be lowered, the 
view generally supported was that systematic 
training from the earliest days is the most effective 
method of adjustment from school to work. The 
first period of apprenticeship training might profit- 
ably be general in character so that the new recruit 
can gain some information about different crafts and 
eventually pursue the one most suitable to his 
abilities. On the subject of raising the age of entry, 
it was generally recognized that the post-war changes 
in the educational system made a fixed age of entry 
undesirable. Experience of National Service recruits 
showed that many young men who are suitable for 
apprenticeships have gone into unskilled jobs when 
leaving school, and it was agreed that it should be 
made possible for men of this kind to become skilled 
craftsmen. 

In present circumstances there are strong reasons 
for reducing the common five-year period of appren- 
ticeship training; but it is essential that any 
reduction should not result in a decline in the quality 
of skill. There was agreement that training a worker 
for more than one craft or more than one semi- 
skilled occupation is, in general, desirable; but the 
feasibility depends on the circumstances of each 
particular industry. In certain circumstances it would 
be useful to train operatives for more than one 
semi-skilled occupation; but sometimes it is more 
valuable to provide opportunities for retraining as 

oceasion demanded. 
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It was emphasized that courses of induction 
training could play an important part in assisting 
young persons to adapt themselves from school to 
industry, and that the supervisor should play an 
essential part in induction. Induction should not be 
left entirely to the supervisor, however, as the new 
worker should be introduced not only to his own 
department but also to the firm as a whole. 

The conference agreed that there is room for great 
improvement in methods of training semi-skilled 
operatives, but that the experienced worker is not 
always the most effective instructor. Evidence was 
given that systematic training methods can greatly 
reduce the period of training. Pooling of information 
among firms on methods of training was recom- 
mended. 

Training for supervision was discussed, and the 
following conclusions were reached : there are certain 
basic principles of supervision, common to all indus- 
tries, that can be taught ; there is, at the same time, 
a need for practical supervisory training courses 
related to the particular circumstances of a firm, and 
carried out within the firm, as well as a need for a 
central establishment to instigate and carry out 
research and to pool ideas and experiences in the 
supervisory training field. A large part of supervisory 
training is concerned with the provision of technical 
and other related knowledge, but it should not be 
divorced from the provision of the necessary practical 
skills ; the status and authority of the foreman must 
be such as to encourage men to seek promotion to 
supervisory ranks; the provision of supervisory 
training creates a special problem for the smaller 
firms but can only be solved by their own joint 
efforts, or by drawing on the services of voluntary 
organizations which provide suitable courses or by 
the training of selected managers and supervisors to 
perform a part-time training function within the 
firms; short courses should be organized for the 
middle ranks of management, intermediate between 
training courses for foremen and those provided for 
higher management. 

In discussing personnel selection, the conference 
examined the ways in which the introduction of more 
careful interviewing and/or tests contribute to the 
efficiency and stability of the labour force. It was 
reported that there is ample statistical evidence of 
the value of scientific selection in both industry and 
the Services, and generally agreed that a wider dis- 
semination of the information available is required so 
that these methods should not be rejected without 
full knowledge of their results, and without further 
trial. The use of group selection techniques in 
the appointment of managers and supervisors was 
also discussed and recommended for more general 
use. 

To extend the knowledge and practice of modern 
selection methods in industry, it was agreed that the 
existing literature on selection is too technical to 
make much impression on industry and that some- 
thing more readable should be prepared. A short 
and simple code of selection for the use of supervisors 
should be made available on the lines of the Ministry 
of Labour and National Service Training Within 
Industry scheme. 

Firms too small to employ elaborate selection 
procedures might co-operate and set up joint com- 
mittees for the selection of operatives or of appren- 
tices on which employers and trade unions are 
represented ; such committees could, where necessary, 
use the services of a trained psychologist. 
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The group of the conference particularly concerned 
with factors affecting wastage of man-power was 
circumscribed in that its discussions were limited to 
means of reducing the rate of accidents and the 
incidence of disease, and the sickness-rate caused by 
poor environment. The planning of factories and the 
training of young and older workers were discussed, 
while the group also considered that there is a 
great deal of valuable material within the Factory 
Department of the Ministry of Labour and National 
Service and that steps should be taken to ensure 
wider circulation of this material in such a form that 
it could reach an® be understood by all grades in 
industry. A ‘dige_ct’ of the annual report of the Chief 
Factory Inspector would assist executives who are 
overburdened with reading matter. 

The conference also examined the factors affecting 
the will to work and concluded that experience has 
undoubtedly proved the desirability of expanding 
joint consultation in the broad sense of the term, 
that is, including formal and informal consultation 
between management and workers, and consultation 
between all levels of management. ‘The machinery 
of consultation appears to be of less importance than 
the attitude of mind of all concerned. Machinery 
must not be imposed, even benevolently, from out- 
side but should arise out of consultation with all 
those affected at every level both of management 
(including supervision) and workpeople. 

Management and trade unions have a respons- 
ibility to take all possible steps to make all concerned 
better able to take part in joint consultation. This 
could be done not only by the organization of formal 
courses at technical colleges but also by “learning 
by doing”, for example, the establishment of junior 
consultative committees. More care should be taken 
to ensure that the conclusions and activities of joint 
committees are reported adequately to all levels of 
the undertaking. It is of particuler importance to 
ensure that in the process of giving information to 
workpeople, junior management and foremen should 
not be by-passed. 

A works committee should be given all the neces- 
sary information and in such detail as will enable it 
to deal with the problems it has to face. These 
usually only exclude subjects discussed by joint 
negotiating machinery, subjects which are con- 
fidential to the firm and might damage it if known 
to competitors, and problems concerned with 
individual cases—except where the _ individual’s 
permission is obtained. 

An interesting discussion took place on a variety 
of problems concerned with incentives in industry, 
particularly with the adoption of systems of payment 
by results. Among the suggestions were the following : 
other incentives besides direct financial incentives 
are of great importance, particularly in small firms 
where it may not be possible to introduce elaborate 
systems of payment by results; such incentives 
include satisfaction with the job, pride in the firm 
and good relations with the worker’s immediate 
colleagues. 

A sense of security is of great importance, and 
without this sense the introduction of systems of 
payment by results is not likely to be of value. A 
sense of security includes not merely a sense of 
security in the job but also includes, where bonus 
systems are introduced, the need for the worker to 
understand the basis of the bonus system and be 
able to anticipate and measure the effect of his own 
efforts. 
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Where it is practicable to adopt systems of payment 
by results there are substantial advantages 1) be 
gained by their adoption; there is more scope for 
the adoption of such systems in manufacturing 
industries than in service industries, but there jg 
some scope even in service industries. Such systems 
are satisfactory only if introduced with great care, 
and, at all stages, there should be adequate con- 
sultation between management and workers ;_ before 
the scheme is adopted there should be complete 
agreement both on the principle and the details. [t 
was also thought that there is scope for the continued 
dissemination of information about systems of 
payment by results by Government agencies. but 
without any pressure for the adoption of any 
particular type of scheme. T. H. Hawkixs 


SCIENCE AND AGRICULTURE 
IN INDIA 


OR his presidential address to the thirty-ninth 

session of the Indian Science Congress, held in 
Calcutta in January, Dr. J. N. Mukherjee took as 
his subject “Science and our Problems, Science and 
the Yield per Acre’. In the first part of his address, 
Dr. Mukherjee reviewed the position of science in 
India to-day, pointing out the necessity for increased 
industrial and agricultural production if the pressing 
economic and social problems of the country were to 
be solved. To this end, he said, one of the first 
essentials is the proper organization of scientific 
education and research. Both the State and industry 
have large-scale development programmes in hand, 
and the closest co-operation with the scientific com- 
munity is needed if their planning is to be fully 
effective. He welcomed the fact that industries are 
already showing a growing interest in establishing 
research laboratories of their own. 

Before bringing forward a number of practical 
suggestions as to how agricultural production might 
be increased, Dr. Mukherjee directed attention to 
some of the inherent difficulties with which India is 
confronted. About 80 per cent of the cropped area 
is dependent on rains, many of the holdings are too 
small to allow of the adoption of improved tech- 
niques, and the production of the important grain 
crops is largely the occupation of the poorest section 
of the community. Much, however, has already been 
done to raise output, and agricultural research has 
received a considerable impetus from the establish- 
ment of commodity committees and the rice and 
potato research institutes. More attention is still 
needed in other branches of agriculture such as soil 
survey, plant (and insect) physiology and ecology, 
agricultural economics and engineering. 

Among special aspects that would seem to merit 
greater intensive investigation, Dr. Mukherjee men- 
tioned the production of disease-resistant strains, the 
working-out of suitable crop rotations with special 
reference to the ley, and the introduction of new 
grasses and legumes. The establishment of a bureau 
of plant introduction has, in fact, already been sug- 
gested. Seed-growing, he said, should -be developed 
as an industry under the management of a seed- 
growers’ association, and methods for the contro! of 
pests and diseases, found successful in other countries, 
should be tested under conditions in India. Problems 
relating to water supply are naturally of fundamental 
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importance. The ‘dry’ farming stations in Sholapur 
and Hagari have developed successful methods for 
soil and water conservation, and extension of this 
type of work is needed in other arid areas. As regards 
irrigation, Many new projects are in hand or under 
contemplation, and it is estimated that the irrigated 
area will eventually be doubled. Various methods 
are being developed to minimize loss of water: for 
example, the use of concrete pipes, and the lining 
of canals and the protection of breakwaters and river 
banks against water erosion with various bitumen 
and asphalt materials. Greater economy in water 
would also be effected if it were paid for on a basis 
of supply, instead of at a fixed rate per acre of a 
particular crop as at present. 

In the long run, however, the success of any 
project depends on the farming community itself. 
Dr. Mukherjee pointed out that much can be effected 
with the co-operation of the efficient farmer, and 
local interest can be stimulated by the setting-up of 
village committees and demonstration plots. Full 
use must be made of all existing knowledge, whether 
derived from the good farmer or the experimental 
station, if India’s hopes of increased agricultural 
production are to be realized. 





RADIO DIRECTION-FINDING AND 
NAVIGATIONAL AIDS 


r pew use of direction-finding instruments for 

locating the source of radio signals is nearly as old 
as the technique of radio communication itself ; and a 
great deal of research has been done in Great Britain 
and elsewhere on the various methods available to-day 
for radio direction-finding. In some of these methods 
special receiving aerial arrangements are used to 
indicate the direction from which the signals are 
arriving from the distant transmitting station, while 
in other systems the properties giving the finding of 
direction or position are incorporated in the principles 
of transmission employed. Two reports recently 
published under the auspices of the Department of 
Scientific and Industrial Research are of interest to 
contemporary scientific and technical workers on this 
subject. 

The first of these; Radio Research Special Report 
No. 21*, contains translations, provided by the 
Admiralty, of nine papers written by German 
technical experts and not hitherto published. They 
describe some of the outstanding progress made in 
Germany in radio direction-finding during the Second 
World War. Seven of the papers were presented 
originally at an official German conference on navi- 
gational aids and allied problems in 1944, and two 
are later contributions. 

Some of the papers contain the results of funda- 
mental investigations designed to demonstrate the 
limitations in the accuracy of finding a position or 
direction imposed by wave propagation and other 
conditions. The relative merits of determining 
direction by the measurement of phase difference and 
time of arrival of the various component waves are 
diseussed. Other papers describe the principles and 
experience obtained with new techniques demon- 
strating the influence of aerial spacing, a topic which 


_ * Department of Scientific and Industrial Research. Radio Research 
Special Report No. 21: Radio tion- and Navigational 
Aids ; some Reports on German Work issued in 1944-45. Pp. iv+92. 
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has now become familiar to all those concerned with 
recent developments in the subject of radio direction- 
finding. 

The second publication, Radio Research Special 
Report No. 22*, deals with the most important 
problem of selecting a satisfactory site for a radio 
direction-finding installation. Many radio direction- 
finders now.#vailable have a precision of better than 
one degree, and the accuracy of bearings is limited 
only by imperfections of the station sites, even when 
these are the best available in agricultural country 
of the type found in Great Britain. Much care is 
therefore necessary in the choice of sites, if full 
use is to be made of the potential accuracy of a 
direction-finder. Information on the effects of 
various imperfections of site, such as_ trees, 
buildings, hills and other sources of interference, is 
scattered throughout the literature of the subject. 
The report presents this information in a single 
publication. 

‘he types of instrument considered are mainly 
those with loop or Adcock aerial-systems, and the 
frequency range covered, 100 ke./s.-300 Mc./s., is 
that in which such systems are commonly used. 
Poor sites in built-up areas or on ships are excluded, 
and the report deals only with normally acceptable 
sites. No precise definition of a suitable site is 
attempted, and the imperfections studied are those 
which would be undesirable within a quarter of a 
mile of the equipment and the effects of which might 
still be significant at a distance of one mile. 

The report reviews the effects of natural and 
man-made objects, and, wherever possible, quanti- 
tative results of tests or operational experience are 
quoted. This cannot always be done owing to 
unpredictable variations between sites and sometimes 
between results obtained at the same site under 
varying conditions which cannot always be predicted. 
To demonstrate the theoretical aspects of the problems 
involved, the effect on accuracy of results of various 
simplified objects is discussed with particular reference 
to the effects of changes of frequency and the distance 
of the object from the receiver. 

Special attention must be given to the calibration 
of direction-finders, particularly those with fixed 
Adcock aerial-systems. Allowance for site errors by 
means of corrections derived from observations on a 
local transmitter is possible in certain conditions, 
notably when errors are caused by objects close to 
the direction-finder: and the limitations on the 
choice of site imposed by the need for calibration to 
allow for instrumental errors are discussed. The main 
conclusions of the report are summarized in tables 
showing the minimum tolerable distances for different 
objects when it is desired to achieve specified 
accuracies. One table refers to good sites on which 
accuracies of }° at very high frequencies, and 2° at 
lower frequencies, may be achieved. A second table 
refers to inferior sites where the corresponding 
figures are about 2° and 5°. 

Prepared as it was at the suggestion of the Direction- 
Finding Committee of the Radio Research Board of 
the Department of Scientific and Industrial Research, 
this report brings together the extensive experience 
of specialist workers in this field, and its publication 
should be of direct assistance to those concerned with 
the installation and use of radio direction-finding 
equipment. 


* Department of Scientific and Industrial Research. Radio Research 
Special Report No. 22: The Siting of Direction-Find Stations. 


By W. Ross and F. Horner. Pp. iv+38. (London: H.M.S.O., 1952.) 
ls. 6d. net. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


Detection of Sugars by Paper 
Chromatography : the Glycosylamines 


IN a previous communication’ we reported that, 
using a butanol-ethanol-water-ammonia solvent, 
paper chromatography of diabetic urines and, in 
certain circumstances, of glucose samples, gave the 
normal glucose spot together with two extra spots of 
lower mobility. Subsequent studies of the inter- 
convertibility. of the spots at various pH values have 
revealed that three spots, possessing the same Ry 
values and chemical properties as those previously 
encountered, can be obtained when aqueous solutions 
containing glucose and ammonium acetate are 
chromatographed ; the substances responsible for 
the two extra spots are formed when, following 
common practice, the solution under test is being 
dried on the paper in a current of warm air. The 
replacement of ammonium acetate by ammonium 
salts of other carboxylic acids and by ammonium 
carbonate led to similar results; in the case of the 
latter salt it was possible to observe that the com- 
pound responsible for the ‘middle-spot’ was formed 
prior to that responsible for the ‘back-spot’. From a 
larger-scale experiment in which glucose was heated 
with aqueous ammonium acetate, a product was 
isolated which was shown chromatographically to 
give mainly the ‘back-spot’. This product had a very 
small optical rotation, and gave the known crystal- 
line «-diglucosylamine octa-acetate? on acetylation ; 
chromatography of the saponified acetate yielded 
one spot which coincided exactly with the ‘back- 
spot’. It seemed, therefore, most likely that this 
product was the equilibrium mixture of the «- and 
8-diglucosylamines prepared by Brigl and Keppler’, 
a view which was endorsed when these two diglu- 
cosylamines were used as reference compounds on 
chromatograms. We have shown further that 
glucosylamine, prepared by the method of Ling and 
Nanji*, is identical chromatographically with the 
‘middle-spot’. 

The logical conclusion to be drawn from these 
results was that the two extra spots observed! when 
diabetic urines were chromatographed in butanol- 
ammonia were glucosylamine and diglucosylamine, 
and that these substances were formed from glucose 
and the ammonium salts of the carboxylic acids, 
known to be present in such urines, while the samples 
were being dried on the paper with warm air. The 
following facts supported this conclusion: (1) the 
extra spots were not evident if the urine samples were 
dried in the cold ; (2) the extra spots were of very 
low intensity in normal urines to which glucose had 
been added, even when heat was applied to dry them ; 
(3) when a glycosuria was induced in a normal person 
by intravenous injection of glucose the extra spots 
were faint, but were more marked if acetic acid was 
added to the urine to a concentration of 1 per cent. 

In contrast to this, we believe that the diglucosy1- 
amine spot previously observed in minute concentra- 
tion in certain commercial samples of ‘pure’ glucose 
is not an artefact resulting during the preparation 
of the samples for chromatography, because inter alia 
its intensity is independent of the method of drying 
the solutions on paper. 
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The chromatographic behaviour of crystiilline 
samples of glucosylamine and diglucosylamine has 
been shown to conform in all respects with prev ious 
observations on the two extra spots. For exaiiple, 
both compounds are stable in butanol-ammonia, and 
both give glucose in butanol-acetic acid. In but.nol 
water, diglucosylamine is stable ; but glucosyl inine 
shows considerable streaking and appears to be con- 
verted mainly into diglucosylamine. Both compounds 
stain with naphthoresorcinol*, but, in contrast to 
glucosylamine, diglucosylamine gives only a weak 
stain with ninhydrin. Glucosylamine gives a strong 
stain with the latter reagent only when the paper is 
heated according to the method originally used® for 
amino-acids instead of allowing the spots to develop 
at room temperature in the manner recommunded 
more recently* ; the reason for this is to be found in 
the remarkable instability of the glucosylamine spots 
(see below). 

In an attempt to elucidate the mechanism of the 
glucose-ammonium acetate reaction, we have stvdied 
certain properties of crystalline glucosylamine. We 
have examined the stability of spots of this com- 
pound on filter-paper when left in contact with the 
atmosphere before being irrigated (see photograph) 
and also have made chromatographic and optical 
rotation measurements at intervals on acidic solutions 
of glucosylamine. These results, together with the 
above observations on the chromatography of glucosy]- 
amine in butanol-water, have shown that the first 
major product in the ‘hydrolysis’ of glucosylamine 
is dighucosylamine, which may or may not be an 
intermediate in the production of glucose. It is of 
interest to note that Isbell and Frush, as a result of 
optical rotation studies on arabinosylamine solu- 
tions’, postulated the formation of the diglycosyl- 
amine as a by-product to explain complications 
encountered under certain conditions. While it is 
difficult to furnish direct evidence for the course of 
the reaction which occurs when solutions of glucose 
and ammonium acetate are dried on paper, it Is 
probable that glucosylamine is formed initially 
(cf. the case of ammonium carbonate), and that this 
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Chromatogram developed with butanol-ethanol-water-ammonia 
(40:10:49:1) and sprayed with aniline hydrogen phthalate 


ref, 8). 
A, Glucosylamine ; the numbers indicate the time in hours be- 
tween the application of the solution to the paper and the hanging 
of the paper in the tank; B, diglucosyiamine; C, glucose 
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then gives diglucosylamine (cf. hydrolysis experi- 
ments). The failure of ammonium salts of the stronger 
mineral acids to exhibit these phenomena may well 
be due to the non-availability of the free ammonia 
required for the first step. 

(he interpretation of paper chromatograms and of 
optical rotation measurements is rendered complex 
by the instability of glucosylamine, and by muta- 
rotation effects, respectively ; but we believe that 
valuable data are still to be gained from each method. 
A more detailed account of the experiments mentioned 
above and of current investigations will be given later. 
Meanwhile we wish to emphasize that chromatograms 
of sugars in biological fluids, and in other solutions 
which may contain nitrogenous matter, should be 
interpreted with considerable caution. 

We are indebted to Dr. H. Bickel, of the Birming- 
ham Children’s Hospital, for assistance and advice, 
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and to the Distillers Company, Ltd., for a grant in 
support of the work. 
R. J. Bayty 
E. J. BouRNE 
M. STacEy 


Department of Chemistry, 
University, Edgbaston, 
Birmingham 15. 
Feb. 21. 

‘ Bayly, R. J., Bourne, E. J., and Stacey, M., Nature, 168, 510 (1951). 
? Brigl, P., and Keppler, H., Z. physiol. Chem., 180, 38 (1929). 
Ling, A. R., and Nanji, D. R., J. Chem. Soc., 121, 1682 (1922). 
‘ Partridge, 8. M., Biochem. J., 42, 238 (1948). 
5¢ man =. hg sordon, A. H., and Martin, A. J. P., Biochem. J., 38, 
* Dent, C. ag J., 4%, 169 (1948). Patton, A. R., and Chism, 

P., Anal. Chem., 28, 1683 (1951). 
— 7 8., and Frush, H. L., J. Res. Nat. Bur. Stand., 46, 132 


* Partridge, 8. M., Nature, 164, 443 (1949). 


Estimation of Corticosteroids 


THE use of tetrazolium compounds for the detection 
of certain reducing steroids on paper chromatograms!’ 
prompted an inquiry into the possible application of 
these compounds to quantitative work, and a method 
of estimating corticosteroids has now been developed 
using 2-(p-iodopheny]) - 3 -(p-nitropheny]) - 5-phenyl- 
tetrazolium chloride. Earlier attempts? to utilize the 
intense blue colour formed on reduction of this sub- 
stance in alkaline solution were not entirely success- 
ful, since it was not found possible to stabilize the 
colour sufficiently for routine work. The method 
has therefore been modified so as to make use of the 
more stable but slightly less intense red colour pro- 
duced on neutralization of the blue reaction mixture. 
In addition, pyridine has been replaced by isopro- 
panol as a more convenient solvent. 

The modified procedure is as follows. Samples 
containing 5-50 ugm. of corticosteroid are pipetted 
into test-tubes and evaporated to dryness in vacuo. 
0-2 ml. of a 1 per cent solution of the reagent in 
ethanol (freshly prepared) is added and mixed well 
to ensure solution of the steroid. A ‘blank’ tube is 
also set up. The tubes are placed in an incubator at 
25° C. for 10-15 min., after which 0-5 ml. of N/20 
sodium hydroxide in 25 per cent itsopropanol (also 
warmed to 25°C.) is added. After thorough mixing 
the tubes are returned to the incubator for 15 min. 
The reaction is then stopped by addition of 3 ml. of 
V/100 acetic acid in 90 per cent isopropanol and the 
extinctions are measured at 480 my. The relation 
between extinction and quantity of steroid is linear 
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over the range 5-50 ugm. for cortisone, 17-hydroxy- 
corticosterone, deoxycorticosterone and 17-hydroxy- 
deoxycorticosterone, the extinctions (1-cm. cells) for 
10 ugm. of each steroid being 0-13, 0-14, 0-11 and 
0-14 respectively. The method appears to be slightly 
more sensitive than that of Chen and Tewell*, who 
used ‘blue tetrazolium BT”, which was not available 
when the present work was begun. It has been used 
satisfactorily for the estimation of corticosteroids in 
fractional chromatographic work. 

I wish to thank May and Baker, Ltd., for generous 
gifts of tetrazolium compounds. Thanks are also due 
to the donors of the steroids used, full acknowledg- 
ment of which will be made elsewhere. 

A. A. HENLY 
(Roche Fellow in Biochemistry, 
Empire Rheumatism Council) 
Maclean Laboratory, 
Hospital of St. John and St. Elizabeth, 
London, N.W.8. 
Feb. 12. 


} Burton, R. B., Zaffaroni, A., and Keutmann, E. H., J. Biol. Chem., 
188, 763 (1951). 

* Healy, AA A., Ann. Rept., Dept. Rheum. Dis., West London Hosp., 

* Chen, C., a Tewell, H. E., Fed. Proc., 10, 377 (1951). 





Determination of the Configuration of Silk 
Fibroin Dissolved in Aqueous Solutions of 
Lithium Bromide 

FoLLowiInG the discovery, made earlier in this 
laboratory’, that water-soluble silk fibroin is pre- 
dominantly «-folded, it was natural to speculate upon 
the molecular configuration of this protein in the 
aqueous solutions of lithium bromide from which it 
can be isolated in the soluble form and: in which 
inter-chain hydrogen bonds clearly do not persist. 
Recently, the difficulties of making the necessary 
measurements of the absorption of infra-red radiation 
were lessened significantly by the preparation of 
remarkably clear, stable solutions of high protein 
content (25-50 gm. of fibroin per 100 ml.). In agree- 
ment with observations reported by von Weimarn? 
and others’, it was found that these ‘silk syrups’ 
could readily be made at ordinary temperatures 
either by dispersing fibroin in suitable solutions of 
lithium bromide or by a process of ‘salting-out’ 
(which was indistinguishable, qualitatively, from the 
separation of phases observable in many simpler 
polymer-penetrant systems). 

Two typical syrups, A and B, have been prepared ; 
they have the following compositions (by weight) : 


B 

Fibr 15 16 
Lithia bromide 46 50 
Water 39 34 
100 100 


The fibroin used in this work was obtained by 
thoroughly ‘degumming’ a specimen of Bombyx mori 
silk of Syrian origin. Syrup A was made by intro- 
ducing 3-0 gm. of fibroin into a cooled solution of 
9-2 gm. of lithium bromide in 7-8 gm. of water in a 
test-tube. The tube was then tightly corked and 
partially immersed in water kept at 25-0° C. (+0-1°). 
Equilibrium was established within 24 hr.: the 
product was a homogeneous viscous liquid. Syrup B, 
the composition of which had to be found by micro- 
chemical analysis, was obtained as the upper of the 
two liquid layers which separated as equilibrium was 
established at 25° C. in a system having the following 
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overall composition (by weight): fibroin 4-7 per 
cent, lithium bromide 52-9 per cent, water 42-4 per 
eent. The liquid underlying syrup B contained a 
high concentration of lithium bromide (c. 55 per cent) 
but was almost devoid of protein. 

In addition to the silk syrups, there was available 
a piece of transparent film made from the water- 
soluble ‘lithium bromide silk’ described by Ambrose, 
Bamford, Elliott and Hanby’. 

As has been shown in earlier papers**, an absorp- 
tion band attributable to a C=O combination mode 
can be observed in the presence of a considerable 
amount of water. This band has a frequency of 
about 4,525 ecm.-! and 4,600 cm.-!, respectively, in 
extended (8) and folded («) synthetic polypeptides 
and proteins. These conclusions are supported by 
observations on the dichroism of oriented specimens. 

We have found a well-marked absorption band at 
4,605 cm.-! and 4,600 cm.-!, respectively, in syrups A 
and B, and at 4,595 cm.-! in the solid film of water- 
soluble silk. These wave numbers do not differ 
significantly from that for an «-folded configuration ; 
no trace of a band was found at 4,525 cm.-!, where 
the 8 peak of the C=O absorption band of silk 
suture is found*. These facts show that the silk mole- 
cule in solution as well as in the soluble, solid film 
is folded, and may well be assumed to be in an «-folded 
configuration. 

The fact that the presence of large concentrations 
of water and of lithium and bromine ions is apparently 
without effect on the frequency of the hydrogen- 
bonded C=O combination band is of great interest, 
and suggests that the hydrogen bond .is not readily 
accessible in soluble silk. This might well be the case 
if soluble silk is essentially a globular protein mole- 
cule, as suggested earlier’. The possibility that the 
observed absorption band is associated with a protein- 
ion complex is excluded by the fact that the same 
band is observed in a silk syrup containing calcium 
thiocyanate in place of lithium bromide. 

The estimations of nitrogen and bromine ions in 
syrup B were carried out by G. Ingram. 

B. A. Toms 
A. ELLIOTT 
Research Laboratory, 
Courtaulds, Ltd., 
Maidenhead, Berks. 
Jan. 24. 
1 Ambrose, Bamford, Elliott and Hanby, Nature, 167, 264 (1951). 
? Von Weimarn, Alexander’s “Colloid Chemistry’’, 4, 363 (Chemical 

Catalog Company, Inc., New York, 1932). 

* 1.G. Farbenindustrie, A.G., British Patent Specification No. 360,804 

(12/11/31). 

* Ambrose and Elliott, Proc. Roy. Soc., A, 206, 206 (1951). 
* Ambrose and Elliott, Proc. Roy. Soc., A, 208, 75 (1951). 


Conversion of Glucose to Galactose in the 
Mammary Gland 


It has been shown previously that the mammary 
gland of goats and cows absorbs glucose from the 
blood-stream during lactation, and also that lactose 
is formed when slices of the mammary glands of 
guinea pigs are incubated with glucose’*?. But it has 
never before been proved conclusively that glucose, 
which is taken from the blood-stream by the mam- 
mary gland, is used for the synthesis of lactose. The 
aim of the work described here was to prove this 
point, and to gain some information about the 
mechanism of the conversion of glucose to galactose 
within the mammary gland. 
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1—C glucose containing 11-3 uC. of carbon-14 was 
dissolved in saline and infused intravenously over 
1 hr. into a lactating goat. The goat was milked 
just before the start of the infusion, and again 2! and 
4} hr. later, and lactose was isolated from the last 
two milk samples. The lactose was degraded in such 
a way that the specific activities of the glucose and 
galactose residues could be measured, together with 
the average specific activity of carbon atoms 1, 2 and 
3, and the specific activity of carbon atom 6, of each 
residue. The procedure was as follows: for the 
isolation and degradation of the glucose residue, part 
of the lactose was converted to phenyllactosotriazole, 
which on hydrolysis gave phenyl-p-glucosotriazole 
and p-galactose ; the phenylglucosotriazole on oxida- 
tion with sodium periodate gave carbon atoms |, 2 
and 3 as 2-phenyl-4-formyl-osotriazole and carbon 
atom 6 as formaldehyde, which was isolated as the 
dimedon derivative**. For the isolation and degrada- 
tion of the galactose residue, the remainder of the 
lactose was oxidized to lactobionic acid’, which on 
hydrolysis gave p-galactose and p-gluconic acid ; the 
galactose was converted to phenyl-p-galactosotriazole, 
which on oxidation with sodium periodate also gave 
carbon atoms 1, 2 and 3 as 2-phenyl-4-formy!-oso- 
triazole and carbon atom 6 as formaldehyde‘. The 
osotriazoles and the formaldehyde dimedon derivative 
are all crystalline compounds with sharp melting 
points; their activities were measured as infinitely 
thick layers of standard area, and from these data 
the specific activities of the carbon atoms of the 
glucose and galactose residues were calculated. The 
results for the lactose from the milk taken at 2} hr. 
are shown in the accompanying table. It can be 
seen that all the activity in both the glucose and 
galactose residues was found in carbon atoms 1, 2 
and 3. The lactose from the milk taken at 4} hr. 
showed a similar distribution of activity. From these 
results two main conclusions may be drawn. 


SPECIFIC ACTIVITIES OF THE CARBON ATOMS OF LACTOSE 
(uC./m.mol. carbon) 








| | Average Average of 

| | of all | carbon atoms Carbon 

| carbon atoms 1,2 and 3 atom 6 

| Lactose [409 x 10-* 

| Glucose residue 124 x10 252 x 16~* <20 x 10° 

| Galactose residue 81-6 x 10~¢ 164 x 10~* <20 x 10 
! 








First, it can be concluded that the glucose and 
galactose of lactose came, at least partly, from 
glucose absorbed from the blood. The possibility 
that the radioactivity in the lactose arose from some 
other compound in the blood formed by the decom- 
position of the injected glucose (for example, acetate 
or lactate) is excluded, since the radioactivity in the 
glucose and galactose residues of lactose is not evenly 
distributed between carbon atoms 1, 2 and 3, and 
carbon atoms 4, 5 and 6. That blood glucose is an 
important precursor of lactose in the goat can be 
judged from the fact that in the milk sample taken 
at 2} hr. there was 1-9 gm. of lactose which contained 
6-4 per cent of the injected carbon-14. In both lactose 
samples the specific activity of the galactose residue 
was slightly lower than that of the glucose; the 
reason for this is not clear. Other workers have 
found equal specific activities in the glucose and 
galactose residues of lactose after feeding carbon-14 
starch by stomach tube to lactating rabbits®. 

Secondly, one of the theoretically possible mechan- 
isms for the conversion of glucose to galactose within 
the mammary gland can be ruled out. Glucose differs 
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from galactose in the configuration of H and OH 
groups on carbon atom 4. This suggests that when 
glucose is converted to galactose, the glucose breaks 
into two three-carbon units which recombine to give 
the galactose configuration on carbon atom 4. If 
these three-carbon units were converted to a common 
three-carbon intermediate, for example, phospho- 
glyceraldehyde, before recombining to give galactose, 
then 1-'*C glucose would give galactose in which the 
average specific activity of carbon atoms 1, 2 and 3 
was equal to that of carbon atoms 4, 5 and 6. The 
results described demonstrate that glucose does not 
pass through a single three-carbon intermediate when 
it is converted to galactose within the mammary 
gland of the goat.. The possibility that glucose gives 
two different three-carbon compounds which recom- 
bine to give galactose is not excluded. 

The labelled glucose was kindly given to me by 
Dr. C. Gilvarg, who synthesized it by the method of 
Koshland and Westheimer’. I am also very grateful 
to Dr. Max Kleiber for his encouragement in this 
work; to Mr. O. Reiss for isolating the lactose from 
milk; to Dr. 8. J. Folley, Dr. R. F. Glascock and 
Mr. W. G. Duncombe for facilities for checking the 
results at the National Institute for Research in 
Dairying, Reading ; and to the Nutrition Foundation, 
Inec., for a research grant. 
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Absence of the Pre-adaptive Utilization 
of Galactose by Yeasts 


YEASTS genetically capable of fermenting galactose 
require a definite period of exposure to galactose 
before they can utilize it. Reiner and Spiegelman! 
found that immediately after the addition of galactose 
(recrystallized from alcohol) to a suspension of un- 
adapted cells (capable of adapting’ themselves to the 
fermentation of galactose) the cells consumed oxygen 
and gave off carbon dioxide with a respiratory quotient 
of about 1. They inferred that this oxidation, which 
occurred before the cells became adapted to the 
fermentation of galactose, was due to the presence 
of a constitutive enzyme controlling the oxidation of 
galactose, and termed the phenomenon “The Pre- 
adaptive Oxidation of Galactose”. They proposed 
that the phenomenon is general and that yeasts com- 
pletely incapable of fermenting galactose, as well as 
those only unadapted, are able to oxidize galactose 
with a respiratory quotient of 1 immediately on 
exposure. We have found that ordinary C.P. gal- 
actose gives a positive iodoform test which suggests 
that galactose recrystallized from alcohol contains 
alcohol. Since Reiner and Spiegelman found a 


respiratory quotient of 1 rather than 0-66 (the 
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respiratory quotient of oxidation of alcohol), it is 
presumed that, in addition to alcohol, galactose also 
contains another impurity, presumably glucose. 

That standard reagent galactose contains both 
glucose and alcohol is further suggested by the follow- 
ing experiment. A solution of reagent galactose was 
put in a Warburg vessel containing unadapted yeast 
in an atmosphere of nitrogen where adaptation to 
galactose utilization as well as oxidation could not 
occur. Fermentation occurred immediately, as 
shown by formation of carbon dioxide. When the 
fermentation came to an end, the vessel was flushed 
with air. This made it possible to oxidize the alcohol 
derived from the previous fermentation as well as to 
oxidize other substances present in the original 
preparation of galactose. The volume of oxygen 
consumed in the second step was greater than ex- 
pected from the alcohol produced by the fermentation 
of the carbohydrate consumed during the anaerobic 
fermentation. The respiratory quotient of the 
oxidation was 0-68. This indicates that both alcohol 
and fermentable carbohydrate were present in reagent 
galactose. Calculations based on the manometric 
measurements indicate that the galactose contained 
2-3 per cent fermentable carbohydrate and more 
than 1-6 per cent alcohol. 

Galactose was prepared free from both alcohol and 
glucose. C.P. galactose was shaken for two hours 
with baker’s yeast to remove the glucose, and the 
alcohol produced by the fermentation of the glucose 
was removed by vacuum distillation or by boiling. 
Galactose treated in this manner does not give rise 
to immediate consumption of oxygen or production of 
carbon dioxide when put in a Warburg vessel con- 
taining unadaptable or unadapted yeast cells. Four 
different cultures were used. (1) Saccharomyces 
cerevisie, LK, is a galactose fermenter. When 
galactose free from glucose or alcohol is put in a 
Warburg vessel containing LK cells, oxygen con- 
sumption greater than the endogenous does not begin 
until two hours later, and the pre-adaptive period is 
prolonged relative to that obtained with commercial 
galactose. (2) Schizosaccharomyces pombe is an un- 
adaptable yeast, incapable of fermenting galactose. 
Reiner and Spiegelman reported that S. pombe is 
capable of oxidizing galactose immediately on ex- 
posure. When galactose free from alcohol and glucose 
was added to cells of S. pombe, no detectable activity 
occurred during a six-hour period. (3) No. 11294, 
a non-fermenter of galactose, and (4) No. 11296, a 
fermenter of galactose from the Carbondale breeding 
stock of Saccharomyces, are two diploid cultures 
homozygous for mating type*. When galactose free 
of alcohol and glucose was added to a suspension of 
cells of the non-fermenter, culture No. 11294, no 
detectable activity occurred after six hours. Culture 
No. 11296 is capable of fermenting galactose in 
nutrient medium containing commercial galactose. 
It was found, however, to be incapable of acting on 
treated galactose in the Warburg vessel containing 
M/15 potassium dihydrogen phosphate, showing 
neither an immediate oxidation nor a subsequent 
adaptation to fermentation of galactose during a six- 
hour test period. When cells of culture No. 11296 
were placed in the main compartment of a Warburg 
vessel containing M/15 potassium dihydrogen phos- 
phate, and a mixture of glucose and galactose 
(0-15 per cent glucose and 2-5 per cent galactose) 
was added from the side arm, adaptation to the 
fermentation of galactose occurred in about four 
hours or less. An immediate oxidation of the glucose 
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occurred, followed by a fermentation in which the 
galactose disappeared. 

These results indicate that the immediate oxidation 
which occurs when certain samples of galactose are 
mixed with yeast is due to impurities present in the 
galactose, and these impurities may act as a source 
of energy which facilitates the initiation of adapta- 
tion to galactose fermentation. With strains such as 
LK, the endogenous metabolism (in spite of five 
hours dissimilation) yields sufficient energy for 
adaptation even when purified galactose is used. 
However, the pre-adaptive period is prolonged. 

We are indebted to Dr. Shlomo Hestrin for suggest- 
ing that galactose prepared by recrystallization from 
alcohol might contain alcohol which would not be 
removed from the dried crystals by drying in vacuo, 
and to Dr. A. Leonard Sheffner for helpful criticism 
during the progress of the work. 

This work has been supported by grants from 
Southern Illinois University, Anheuser-Busch, Inc., 
and the National Cancer Institute, of the National 
Institutes of Health, U.S. Public Health Service. 

Cari C. LINDEGREN 
NorBERTO J. PALLERONI 
(Rotary International Fellow) 
Southern Illinois University, 
and 
University of Cuyo, 
Mendoza, Argentina. 
Dec. 17. 
* Keiner, John M., and Spiegelman, S., jun., Gen. Phys., 31, 51 (1947). 
: = Carl C., and Lindegren, G., jun., Gen. Microbiology, 5, 885 


Oxidation of Glucose by a Cell-free 
Preparation of Aerobacter aerogenes 


ALTHOUGH aerobic bacteria retain their ability to 
oxidize glucose after thorough washing, disintegration 
of the cells leads generally to a rapid inactivation of 
the enzyme system responsible for this oxidation. 

From Aerobacter aerogenes, however, it is possible 
to prepare a clear cell-free extract which can catalyse 
the oxidations of glucose, pyruvate and succinate. 
An active succinic oxidase system can be precipitated 
from the extract by means of ammonium sulphate. 
A. aerogenes' was cultivated at 30° in a medium 
containing 2 per cent glucose, 0-8 per cent potassium 
dihydrogen phosphate and 0-4 per cent peptone. The 
cells from 18-hr. cultures were washed in centrifuge 
tubes and well drained. About 10 gm. wet weight was 
ground in a cold mortar with 30 gm. ‘Pyrex’ glass 
powder*, mixed with 25 c.c. water at 0°, left standing 
for 15 min. and centrifuged in the cold for 15 min. at 
3,000 g. The turbid yellowish supernatant (S,, 18 c.c.) 
was centrifuged for 20 min. at 15,000 g to give an 
opalescent fluid S, and a small pellet P,. S, was 
again centrifuged at 15,000 g for four hours, yielding 
a supernatant S, and a small sediment P;. S; was 
quite clear by transmitted light but showed a slight 
Tyndall effect. P, and P; were suspended in appro- 
priate buffers for manometric experiments. 

When tested in Barcroft manometers at 30°, S,, 
S, and S, oxidized glucose, glucose-6-phosphate and 
hexose diphosphate at similar rates (see table). With 
glucose there was a pronounced lag period ; but with 
the two phosphates the lag was only slight. 

Adenosine triphosphate (3 mM) abolished the lag 
periods but did not affect the rates of oxygen uptake 
with S; and glucose, glucose-6-phosphate or hexose 
diphosphate. It is probable that the first steps in the 
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Oxidation of various substrates by the turbid (S,) and (83) aid the 
clear (S;) cell-free extracts of Aerobacter aerogenes, and by the se.jj ment 
(P;) centrifuged down at high speed. The oxidation of ¢\ cose 
glucose-6-phosphate and pyruvate was carried out in pres:)ce of 
0-1 M phosphate pH 6:8; that of succinate in presence of vlyey}- 
glycine buffer pH 7. 7 = 30° - 














: | slightly 
Cell-free extract : | turbid Tabla clear | sed :nent 
| Sd | GG) | Gd | () 
Dry weight (mgm./ml.) | 24 | 20 a { . 
glucose | 18:3 | 20-2 7 an 
| Qo,4 slucose-6-phosphate | 18:8 | 18-7 | 
*\ pyruvate 6°55 | 6-1 
succinate 7 7-2 6°8 22-8 


| 





metabolism of glucose are the well-known glycolytic 
or fermentative reactions leading to the formation of 
triosephosphate. 

The disappearance of 1 mole of glucose correspvnded 
to the uptake of 2 moles of oxygen, to the evolution 
of about 2 moles carbon dioxide and to the accunula- 
tion of 1 mole of pyruvic acid. All five fractions 
oxidized succinate, the oxidations being more rapid 
in borate or glycylglycine buffers than in phosphate. 

Some preliminary experiments with higher vray- 
itational fields in a refrigerated centrifuge have shown 
that, after 1 hr. at 30,000 g, more than 80 per cent of 
the original power of S, of oxidizing glucose remained in 
the supernatant, while about 30 per cent remained 
after 1 hr. at 108,000 g. The higher the centrifugal 
field, however, the smaller is the Qo, of the resulting 
supernatant fluid, which indicates that the larger 
particles contain the more active glucose oxidizing 
system. Nevertheless, the size of particle in S, with 
which the system is associated is at least as small 
as the particles of so-called ‘soluble’ cytochrome 
oxidases resulting from treatment of heart muscle 
preparations with ultrasound’, with bile salts‘, or 
with pancreatin®. In fact, it may well be that the 
proteolytic enzymes in A. aerogenes are responsible 
for the ‘solubilization’ of the glucose oxidase system. 

Coenzyme I (0-04 mM) had little or no effect upon 
glucose utilization but increased the rate of oxidation 
of pyruvate by about 300 per cent. The extract thus 
contained insufficient coenzyme for maximal oxidation 
of pyruvate, which explains the accumulation of 
pyruvate during glucose oxidation. Cyanide (2 mM) 
inhibited the oxidations of glucose and succinate to 
about the same extent, that is, about 80 per cent. 

The cytochrome system in A. aerogenes, as seen in 
intact cells, consists of three atypical components 
which, in the reduced form, show three absorption 
bands in the visible region: 6,, 560 my; a,, 590 mu; 
a,, 630 mu. The component a, is autoxidizable and 
may function as cytochrome oxidase. There is no 
cytochrome c and no classical cytochrome oxidase 
(a;)'. On addition of sodium dithionite to extract S,, 
the bands of reduced b, and a, could be seen with a 
microspectroscope, but a, could not be detected. 
Components 6, and a, in a mixture of S, and phos- 
phate buffer pH 6-8 could also be reduced by glucose 
plus adenosine triphosphate or by succinate. Inter- 
mittent aeration of the mixtures! led to oxidation 
and subsequent reduction of the cytochromes, which 
shows that the oxidation of these substrates is linked 
to oxygen via the cytochrome system. Similar 
experiments were made on S;, although here the 

absorption bands were weak and difficult to observe. 
The fractions P, and P,; also contained b, and a,, 
and in some instances a trace of a, (630 my) could 
be seen. 

The Qo, of S, for various substrates did not change 
after successive centrifugations at 15,000 g, while 
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gdimenting particles contained a complete succinic 
oxidase system but could not oxidize glucose. One 
ean conclude that all particles, irrespective of size, 
contain the succinic oxidase system, while the oxida- 
tion of glucose requires soluble glycolytic enzymes 
which are present only in the supernatant fractions. 

On treating S, with ammonium sulphate, it was 
found that virtually all the protein was precipitated 
between 50 and 65 per cent saturation. The precipitate, 
obtained by mixing 100 c.c. S; with 200 c.c. saturated 
ammonium sulphate, was centrifuged down and tested 
as follows. A small quantity was neutralized with 
sodium carbonate and reduced with dithionite. 
Whereas the bands of b, and a, were very strong, 
a, could not be detected. The bulk of the precipitate 
was dialysed against distilled water to remove 
ammonium sulphate, when a clear brownish liquid 
was obtained. It was examined spectroscopically at 
room temperature and also, after mixing with glycerol, 
at liquid air temperature*. Cytochromes 6, and a, 
were very distinct and greatly intensified at the lower 
temperature, but a, could not be seen in either case. 
The dialysed preparation oxidized succinate but did 
not take up any oxygen with glucose. 

Although there is considerable evidence that cyto- 
chrome @,, which occurs in various bacteria, functions 
as cytochrome oxidase’, the present experiments 
suggest that the oxidation of succinate by extracts of 
A. aerogenes can proceed without it. On the other 
hand, if a, is highly active, it is very possible that a 
concentration sufficient for a measurable oxidation 
may be invisible spectroscopically. 
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Cyclical Transmission of Plasmodium berghei 
in the Laboratory 


CycLicaL transmission of P. berghei has been 
successfully carried out under experimental con- 
ditions. A batch of laboratory-bred A. quadri- 
maculatus and A. stephensi fed on February 15 on a 
hamster infected eight days previously with the 
Kasapa strain of P. berghei. The hamster showed 


_ numerous gametocytes in the peripheral blood at 


the time of the blood meal. Dissections of mos- 
quitoes’ stomachs showed a 50 per cent infection-rate. 
On February 25, twenty A. stephensi and twenty-two 
A. quadrimaculatus of this batch bit and fully en- 
The 
salivary glands of these mosquitoes were dissected 
out in Ringer-glucose and injected into the same 
animal on February 26. 

Daily blood smears were taken. On the morning 
of March 2, that is, six days after biting, three young 
parasites were found in a blood smear. They were 
small rings showing distinct vacuoles. Smears and 


_ sections made from different organs have not as yet 
' revealed exo-erythrocytic parasites ; but two mature 
_ schizonts of hematogenous origin were found in the 
_ bone marrow. 


It may therefore be deduced that 
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the invasion of the blood cells occurred approx- 
imately on the fourth day after sporozoite inoculation. 
Work on the primary development of P. berghei is 
continuing. 

We wish to thank Prof. J. Rodhain and Dr. I. H. 
Vincke for providing the strain of P. berghei ; we also 
acknowledge the help and encouragement given by 
Prof. H. E. Shortt, Prof. G. Macdonald and Dr. 
P. C. C. Garnham. One of us (M. Y.) is indebted to 
the Milner Research Fund in Tropical Medicine for 
a grant. 
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W. J. WALL 
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March 14. 
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Self-cure in Infections of Trichostrongylus 
retortzformis and its Causation 


THE phenomenon of self-cure in nematode infections 
has been reported from time to time. Using infections 
of Trichostrongylus retorteformis in rabbits, we have 
begun a study of some of the circumstances in which 
this phenomenon occurs. 

The course of an infection established by the ad- 
ministration of a single dose of larve varies. Either 
it is terminated abruptly after a few weeks, or no 
such sudden self-cure takes place and the fecal egg- 
count falls very gradually over a period of many 
months, the rate of fall itself decreasing meanwhile. 
The causes for this difference between individual host 
animals is not yet clear; but the age of the host and 
genetic differences appear to be involved. 

When a new infection is superimposed on an exist- 
ing one in an animal that is not capable of the self- 
cure mechanism the effect is additive, and if the dose 
of larve is sufficiently large death results. 

In rabbits capable of self-cure, the duration of an 
infection bears an inverse relation to its size and, if 
the number of worms is very small, self-cure never 
occurs at all. When we superimpose a new infection 
on a light one of this nature, that has been patent 
for some time, the effect depends on the size of the 
superimposed dose of larve. When this is small the 
effect is additive : the fecal egg-count rises, but there 
is no self-cure. When a moderate-sized dose is given, 
the egg-count rises after a fortnight— the normal pre- 
patent period— and self-cure thereupon follows imme- 
diately, the egg-count reaching zero in three weeks 
from the time of re-infection. When a massive dose is 
administered, self-cure is complete within a week. 

From these results we conclude that a certain 
quantity of worm material must be present to evoke 
self-cure. Thus, in the light initial infection, not 
enough is present; when the small dose is added 
there is still not enough, and even the moderate dose 
does not provide enough until the worms have grown 
to maturity. Only with the massive re-infecting 
dose do we achieve the necessary quantity at once. 

J. F. MICHEL 

Veterinary Laboratory, 

New Haw, 
Weybridge, Surrey. zs 
Dee. 31. 
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Spawning of the Male Salmon Parr (Salmo 
salar Linn. juv.) 


WE have watched the spawning behaviour of 
salmon in six successive seasons, using for the purpose 
an observation tank built by the Dee Fishery Board 
and the University of Liverpool on a tributary of the 
Welsh Dee; and we have long been convinced, on 
circumstantial evidence, that sexually mature male 
parr make a significant contribution to the fertiliza- 
tion of the eggs. It is, however, difficult in normal 
circumstances to get direct evidence, for the female 
only sheds her ova when accompanied by an adult 
male, and the cloud of sperm released simultaneously 
by him masks any contribution made by the parr. 

This year(1951) we have observed apparently normal 
courting by adult males which had previously been 
sterilized by ligation of the sperm ducts. The orgasm 
also appeared normal in every way except that no 
sperm issued from the adult male, and it was therefore 
possible to observe whether any sexually mature parr 
which were present played their part. When the 
adult female deposited her eggs, no sperm was 
released from the adult male, but a cloud of sperm 
arose from the bottom of the bed where the sexually 
mature male salmon parr were lying ; in one instance 
sperm was seen to issue from a salmon parr. Since 
it has already been shown! that sperm from stripped 
parr is as effective in the artificial fertilization of 
salmon eggs as is the sperm stripped from adults, it 
is no longer open to doubt that male parr, in natural 
conditions, may be responsible for the fertilization 
of a considerable fraction of the total of eggs which 
develop. 

We have not yet observed normal courting by 
castrated adults, and attempts to induce it in castrates 
by injections of testosterone propionate have had 
only little success. 


J. W. JONES 
Zoology Department, 
University of Liverpool. 
G. M. Kine 
Dee and Clwyd Rivers Board. 
Dec. 20. 
? Jones, J. W., and King, G. M., Salmon and Trout Mag., No. 128 
(January 1950). 


Distribution of Numbers of Mutant 
Bacteria in Replicate Cultures 


SINCE the publication by Lea and Coulson! of the 
expected distributions of numbers of bacterial 
mutants in replicate cultures, there has been only one 
limited attempt to compare this theory with experi- 
mental observations. Armitage* has shown that Lea 
and Coulson’s unmodified theory will not allow a 
description of the pattern of mutants in Escherichia 
coli resistant** to phage 7'l. In the literature a 
number of other examples are available for com- 
parison. Experiments on mutation to resistance to 
ultra-violet radiation® and to histidine independence® 
in E. coli can be shown to give distributions of 
mutants which, like those to phage resistance, do not 
agree with the distributions predicted by Lea and 
Coulson. On the other hand, mutations to penicillin 
resistance in Staphylococcus aureus’, to tryptophane 
independence in Eberthella typhosa*, and to strepto- 
mycin resistance in E. coli®, give distributions fitting 
the theoretical one. 

While working in the Service de Physiologie micro- 
bienne of the Pasteur Institute in Paris, I had occasion 
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to study the distributions of numbers of lactose- 
utilizing (lact) mutants among replicate cultures of 
two lactose non-utilizing (lac) strains of E. coli by 
methods described elsewhere’®. The distributions are 
shown in the accompanying diagram. The dotted lines 
are the theoretical distributions calculated according 
to Lea and Coulson on the basis of an average number 
of mutations determined from the median of the ob- 
served distribution. The MLZ strain, at a level of 
3-2 (co = 0-6) x 10’ bacteria per culture, gave a good 
fit (P = 0-2). Similarly, good fits were obtained at 
levels of 1-3 x 107 (P = 0-3) and 0-9 x 107 (P 
0-3) bacteria. On the contrary, the K12 strain, at 
a level of 3-9 (o = 0-4) x 10? bacteria, gave a poor 
fit (P < 0-01). 

The failure of the K12 strain to give mutants in 
the pattern predicted by Lea and Coulson demon- 
strates that the assumptions underlying their 
theoretical distribution are not met in this case. 
Their fundamental assumption is that the chance of 
mutation per bacterium per time unit is constant, 
so that the mutations are distributed randomly in 
space (within subclones of the culture) and in time 
(during the different growth phases of the culture). 
The first part of this assumption can be tested directly 
by experiment. It has been shown that the number 
of papille forming on surface colonies of lac~ bacteria, 
grown on agar containing lactose and another carbon 
source, is a reflexion of the number of mutations to 
the lact condition'’®*. If the mutations are random, 
whether true back-mutations or suppressor muta- 
tions'', their distribution should follow the Poisson 
formulation. The accompanying table shows that 
they do. 

The only unique experiment (P = 0-01) involved 
colonies of strain K12 which had unusually irregular 
surfaces, which may have resulted in too few colonies 
being counted as having no papillze and too many as 
possessing one or more. 

The failure of the K12 mutants to follow the Lea 
and Coulson distribution is not likely, then, to be 
due to spatial non-randomness. Temporal non- 
randomness would exist if the rate of mutation were 
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not a function of bacterial divisions but of absolute 
time'*, and if the rate of growth of the culture 
gradually slowed down. This is not likely since, 
under the conditions of these experiments, the rate 
of growth is constant almost to the moment of 
arrival at the stationary phase. Nevertheless, the 
rate of mutation could change with time for some 
other reason. Furthermore, there are a number of 
probable situations, such as sexual recombination, 
selection for or against the mutant, delay in the 
expression of the phenotype and the segregation 
of the mutant nucleus from the multinucleate 
bacterium in which the mutation occurred, 
that would be inconsistent with the assumptions 
made by Lea and Coulson regarding the events 
taking place after the mutation. Thus it does not 
seem as strange that K12 bacteria do not obey the 
distribution as it is surprising that the lact mutants 
of strain MI were distributed in accordance with 
the simple assumptions of Lea and Coulson. 

In any event, it is evident that failure to fit the 
Lea and Coulson distribution is not sufficient evidence 
that the change being studied is not due to a randomly 
distributed mutation. Furthermore, it should also 
be apparent that, in cases where the distribution is 
not followed, calculations of the mutation-rate from 
numbers of mutants by the usual methods would be 
in error. 

Francis J. RYAN 

Department of Zoology, 

Columbia University, 
New York. 
Dec. 20. 
‘Lea and Coulson, J. Genetics, 49, 264 (1949). 
* Armitage, J. Roy. Statist. Soc. (in the press). 
’ Luria and Delbriick, Genetics, 28, 491 (1943). 
‘Newcombe, Genetics, 33, 447 (1948). 
‘Witkin, Genetics, 82, 221 (1947). 
* Ryan, Proc. U.S. Nat. Acad. Sci., 34, 425 (1948). 
* Demerec, Proc. U.S. Nat. Acad. Sci., 31, 16 (1945). 
*Curcho, J. Bact., 56, 374 (1948). ‘ 
Scott, Brit. J. Exp. Path., 30, 501 (1949). 
'® Ryan, J. Gen. Microbiol. (in the press). 
"' Lederberg, Genetics, 33, 617 (1948). 
'? Novick and Szilard, Proc. U.S. Nat. Acad. Sci., 36 708 (1950). 


An Experiment in Marking the Grey 
Seal Halicherus grypus 


‘THE Farne Islands are the only breeding station of 
the grey seal Halichewrus grypus on the east coast of 
Great Britain, and most authorities, including the 
late T. Russell Goddard, have, in the past, believed 
that the majority of these seals remained within a 
comparatively short distance of the islands through- 
out the year. It was recognized, however, that an 
occasional individual might, from time to time, travel 
considerable distances up or down the coast. 

Recently, Ian M. Telfer and I carried out some 
experiments in tagging young seals in the hope that, 
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although there would of necessity be only a small 
percentage of recoveries, one or two might be re- 
covered and these would furnish information not only 
about the movements of the seals, but also the age 
to which they may attain. 

The tag we finally used is based on the cattle ear- 
tag found by Scheffer to give the most satisfactory 
results on the fur seal Callorhinus alascanus of the 
Pribilof Islands. It is made of stainless steel and the 
dimensions before folding are % in. x 5 in., } in. of 
this last measurement being an overlap. The finished 
article is roughly elliptical, being rounded at one end 
and tapering to an overlap, such as is used on British 
Trust for Ornithology G.H. clips, at the other end. 
A slit is made in the membrane of one of the hind 
flippers and the tag is placed over either the first 
or fifth digit and is then closed with pliers. Each 
tag is engraved with the words “Inform Hancock 
Mus. Newcastle/Tyne” and carries a serial number. 

The breeding season at the Farnes starts at the end of 
October, and we had planned to make a number of 
visits to the islands during the late autumn and 
early winter of 1951. Unfortunately, a succession 
of west and south-west gales prevented this, and it 
was not until December 16 that we were able to land 
on Staple Island, one of the Outer Group, on which 
there were, on that day, approximately 170 live 
calves. Most of these were too big to handle, but we 
tagged ten, Nos. 1-10. Of these, Nos. 1, 2 and 6 
were changing coat, No. 7 was two to three days old, 
and the remainder were in the first coat and were 
probably between seven and ten days old. 

On December 30, 1951, the animal bearing tag 
No. 1 was found on the beach at Jeren, about 35 km. 
south-west of Stavanger, Norway. The weather was 
very stormy, but the seal appeared to be perfectly 
healthy ; and the finder hoped to release it when the 
weather improved. 

In view of the interesting result of this initial 
experiment, it is to be hoped that conditions will be 
favourable during the forthcoming autumn and that 
it will be possible to mark a considerably larger 
number of calves. 

GRACE WatTrT 
Natural History Society of Northumberland, 
Durham and Newcastle upon Tyne, 
Hancock Museum, 
Newcastle upon Tyne. 
Jan. 27. 


Antagonistic Action of Certain Stereo- 
isomers on the Plant Growth-regulating 
Activity of their Enantiomorphs 


Ir has been recently demonstrated that the two 
stereoisomeric forms of certain «-aryloxypropionic 
acids can differ widely in their capacity to induce 
growth responses in plants. Thus, for example, the 
(+)-forms of «a-(2-naphthoxy)-, «-(2: 4-dichloro- 
phenoxy)- and «-(2 : 4 : 5-trichlorophenoxy)-propionic 
acids possess high growth-regulating activity, whereas 
the (—)-isomers possess only negligible activity. The 
(+)-acids give an intermediate response in the tests 
employed? ?. 

These observations are consistent with the view 
that combination occurs between the molecules of 
the active enantiomorph and some optically active 
cell constituent, resulting in the initiation of a growth 
response. We have put forward a second hypothesis 


1404 


20 49 


Activity as percentage of control extension 
. 


110 4 











0 
p.p.m. of (—)-isomer present 


Activity of (+)-a-(2: 4: 5-trichlorophenoxy) propionic acid in 
the presence of increasing amounts of the (—)-isomer in the Avena 
cylinder test 


to explain the mode of action of these compounds, 
based on the assumption that the three groupings 
present in an active aryloxy-acid, namely, unsaturated 
ring system, carboxyl group and a-hydrogen atom, 
which are regarded as essential for growth-regulating 
activity**, become associated with specifically placed 
receptor centres at a cellular interface representing 
the primary site of action. These considerations 
adequately explain high activity in aryloxyacetic 
acids and the low order of activity shown by the 
corresponding «-substituted isobutyric acids*. Further, 
they account for the fact that only one of the stereo- 
isomeric forms of «-aryloxypropionic acids exhibits 
growth-promoting activity. 

It is possible, however, that under certain 
conditions the inactive enantiomorph, although for 
steric reasons incapable of initiating a growth 
response, can nevertheless present some of the 
‘essential’ groupings to the receptor centres. Should 
this occur, then the receptor centres would be 
blocked by inactive molecules and presumably 
rendered incapable of fulfilling their function of 
associating with the active isomer to produce a 
growth response. 

We have therefore examined the behaviour of 
active (-+)-«-(2-naphthoxy)-, (+ )-«-(2: 4-dichloro- 
phenoxy)- and (-+)-«-(2: 4: 5-trichlorophenoxy)-pro- 
pionic acids in presence of increasing amounts of the 
corresponding inactive (—)-enantiomorph in the 
Avena cylinder test. The results obtained are fully 
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consistent with the above considerations. Thug jt 
has been found that the activity shown by a range of 
concentrations of the (+ )-isomers could be partially 
or even completely antagonized by the presence of 
larger amounts of the (—)-isomers. 
All our results are well illustrated by the accom. 
panying graph, in which the antagonistic effect of 
the (—)-forms of «-(2: 4: 5-trichlorophenoxy)-pro- 
pionic acid on the activity of its active enantiomorph 
is clearly shown. 
The question arises whether such antagonistic 
action, by a similar blocking mechanism, can be 
exerted by other compounds capable of providing two, 
or even only one, of the ‘essential’ groupings mentioned 
above. These aspects are now being investigated, 
M. 8. Smiru 
R. L. Wain 
F. WIGHTMAN 
Wye College 
(University of London), 
Near Ashford, Kent. 
Dec. 20. 
‘Smith, M. 5., and Wain, R. L., Proc. Roy. Soc., B., 189, 118 (1951), 
* Smith, M. S., Wain, R. L., and Wightman, F., Ann. App. Biol. (in 


the press). 
* Koepfli, J. B., Thimann, K. V., and Went, F. W., J. Biol. Chem., 122, 
. 


763 (1938 
* Osborne, D. J., and Wain, R. L., Science, 114, 92 (1951). 


A Feetal Form of Myoglobin 


THE existence of two forms of hemoglobin is well 
known. The foetal form is found in the fcetus and 
in the new-born mammal, the other occurring in the 
older individual. It is remarkable that whereas the 
character of the hemoglobin depends on genetic 
structure, this protein changes its composition during 
the growth of the individual. That this change is a 
profound one is apparent from the differences in 
amino-acid composition of foetal and later hemo- 
globin. The fact that in the so-called Mediterranean 
anemia, which is a hereditary inborn error in meta- 
bolism, the feetal form of hemoglobin is still present 
in the older individual, indicates that replacement 
also of the foetal hemoglobin by the adult form is 
governed by hereditary factors. 

It is noteworthy that the dissociation curve of 
foetal heemoglobin scarcely deviates from that of the 
adult hemoglobin. It is unlikely that the fetal 
hemoglobin is to be related with the different mode 
of oxygen transport during intrauterine life. It 
may be supposed that the foetal hemoglobin is only 
one example of a more common phenomenon, 
namely, the appearance of foetal forms of different 
body proteins. 

Curiously enough, little is known about the 
appearance of other foetal proteins. Pedersen! found 
a foetal plasma protein (foeteine) in the serum of the 
new-born calf. We have tried to ascertain whether 
a foetal form of myoglobin also occurs. We have 
compared myoglobin obtained from cows’ hearts with 
myoglobin obtained from hearts of full-term foetuses 
and myoglobin obtained from very premature calves 
hearts (less than 100 gm. in weight), all of which had 
been stored in a deep-freezing chamber. 

In order to get a pure starting product, we have 
slightly modified the method of Theorell and de 
Duve?. The material was minced in a mincing- 
machine and was extracted at pH 7. The basic 
lead acetate was not precipitated by disodium 
phosphate, but by ammonium sulphate. It had been 
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found that, when kept in a dilute phosphate solution, 
even at a very low temperature, the solubility of the 
myoglobin may decrease considerably. 

It is to be noted that crystalline myoglobin stored 
for a long time with saturated ammonium sulphate 
in the refrigerator also becomes less soluble. There- 
fore in this work we used preparations worked up at 
the same time and prepared in exactly the same way. 

The concentration of the solution was effected by 
freezing. By dialysing the concentrate against sat- 
urated ammonium sulphate (pH 7), the myoglobin 
and hemoglobin were precipitated, the cytochrome 
and some myoglobin remaining dissolved. The pre- 
cipitate was extracted with 75 per cent ammonium 
sulphate, in which the myoglobin dissolves but not 
the hemoglobin. Precipitation and extraction were 
repeated once, and if necessary twice. The myoglobin 
was then spectroscopically pure (O, max. 569 my) ; 
neither hemoglobin nor cytochrome could be 
demonstrated by electrophoresis. 

In view of the great difference in resistance to 
alkali between foetal and later hemoglobin, we have 
investigated whether this difference also exists in our 
myoglobin preparations. 

Myoglobin is very resistant to alkali; at room 
temperature in 0-1 M sodium phosphate, dissolved 
at pH 12-2, it is not denatured. At 39° C. the pro- 
duction of the alkaline hemochromogen is completed 
in about seven hours, at 46° C. in about three hours. 
After that, the still slower process of the breaking down 
of the hamochromogen still goes on. The production 
reaction is bimolecular and has been followed spectro- 
scopically (1) by measuring the extinction at 564 mu 
and 584 mu, and (2) by reducing the solution with 
sodium hydrosulphite and by measuring the extinction 
of 558 my (Figs. 1 and 2). 

No important difference in the rate of production 
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Fig. 2. Solubility of metmyoglobin from cows’ hearts in 

smmouiens sulphate solution at 20° C., pH 7:4: (}—C}-, adult; 

O—O—, fetal. Extinction of the solution at A = 500 my, 1-cm. 
cuvette, Beckman spectrophotometer 


between foetal and adult hemoglobin, has been found. 
Mostly the rate of reaction was the same, the feetal 
form sometimes being a little quicker. The peculiar 
divergence of the curves at the end of the reaction, 
however, is an indication that the myoglobin prepara- 
tions are not identical ; in every case, the curve for 
the fctal material is deflected earlier and more 
strongly towards the abscissa. This divergence has 
been found in all the myoglobin preparations 
examined (Fig. 1). 

In view of the differences found by Wyman in the 
solubility of adult and fetal hemoglobin, we have 
investigated whether there were differences in solu- 
bility in our preparations. We had already found in 
our preparatory processes that the mother liquors 
from dialysis against saturated ammonium sulphate 
always contained more myoglobin than the fatal pro- 
tein. Solubility experiments in ammonium sulphate 
solutions of pH 7:4 (96, 92, 88 and 84 per cent 
saturated respectively, 20°C.) gave the same result 
(Fig. 2). Of preparations worked up at the same 
time, the youngest form was always the least soluble 
one. 

Especially in the myoglobin obtained from hearts 
of young fcetuses, very striking differences in solu- 
bility have been found. This may indicate that in 
the new-born calf, together with the less-soluble 
foetal form, there is a considerable percentage of 
adult myoglobin already present. 

In contrast with the hemoglobin, no differences 
could be demonstrated between fcetal and adult 
myoglobin by electrophoresis, or by measurement of 
the absorption spectra in visible and ultra-violet light. 
However, the differences found by us make the 
occurrence of a foetal form of myoglobin very 
probable. 
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This work was supported by research grants from 
Z.W.O. (Zuiver Wetenschappelijk Onderzoek). We 
are indebted to “chet Openbaar Slachthuis’’ of Rotter- 
dam for the supplies of calves’ and cows’ hearts. 

J. H. P. Jonxis 
Kinderkliniek, 

Academisch Ziekenhuis, Groningen. 

S. K. WapMAN 
Zuiderziekenhuis, Rotterdam. 
Dec. 1. 


1 Pedersen, K. O., “Ultracentrifugal Studies on Serum and Serum 
Fractions” (Almquist and Wiksells Boktryckeri AB, 1945). 


* Theorell, H., and de Duve, Chr., Arch. Biochem., 12, 113 (1947). 





Presence of Organic lodine in the Pituitary 


In a previous communication in this journal’, we 
reported the evidence from autoradiography for 
a selective occurrence of organic iodine in the 
pituitary of guinea pigs injected with a dose of 
250 uC. carrier-free iodine-131. During the past 
year, we have repeated and extended* our experi- 
ments to check a few points which were not clear, 
namely, the bad reproducibility of the autoradio- 
graphs and the lack of agreement with the subsequent 
findings of other workers’. 

First we found that, in the conditions of the 
previous experiments, the radioactivity of the 
pituitary was very low, about 10-5 uC. per mgm. of 
tissue ; however, this radioactivity did not change 
if the tissue was treated with the usual histological 
fixatives and solvents (alcohol formalin, Helly’s fiuid, 
xylol). This shows that all the iodine contained in 
the pituitary is bound in an organic form. The 
administration of thyreotrophic hormone to the 
animals after the injection of iodine-131 was found 
to increase the radioactivity of the pituitary, and we 
were able to confirm our view that most probably 
the iodine is present as thyroxine. 

Secondly, we obtained positive autoradiographs of 
pituitary sections provided that, as in the first 
experiments, the tissue was fixed in Helly’s fluid and 
not protected by a layer of ‘Perspex’*; fixation in 
alcohol as well as in formalin gave us no such images. 
Since the radioactivity found from our measurements 
was scarcely sufficient to blacken the emulsion, and 
this is not affected by alcohol and formalin, it was 
evident that our previous autoradiographs were due 
merely to the interaction between the tissue, the 
Helly’s fluid and the emulsion. Our mistake was due 
to a succession of fortuitous events (some of which 
are considered in the next paragraph), and so the 
problem of the localization of the iodine in the 
pituitary remains open. 

We would like to point out that the action of the 
Helly’s fluid is a selective one; thus, the anterior 
lobe gave a weak but very sharp impression after 
21 days exposure, yet the posterior lobe did not. 
In order to clarify this phenomenon, we studied the 
action of Helly’s fluid on various non-radioactive 
tissues. We found this fixative always prevented 
the darkening of the emulsion, except in a few cases 
in which pseudo-autoradiographs® are still formed ; 
if the section and the superposed emulsion are 
exposed to a source of radiation, for example, to 
light, it is possible to accelerate the process of 
formation of such a pseudo-autoradiographic image. 
The behaviour of a thyroid section is shown in the 
accompanying photograph; the autoradiograph is 


surprisingly similar to a true one, obtained with 
radioactive iodine. 


These pseudo-autoradiographs 
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A section of guinea pig thyroid fixed in Helly’s fluid ; not radio- 
active. The super autoradiographic 5-u Kodak emulsion, 

after a short exposure to light, shows reduced silver grains only 

at the site of the colloid. x 200 
are not formed when the tissue is fixed with the most 
important components of the Helly’s fluid ; potassium 
dichromate just prevents the darkening of the 
emulsion, and mercuric chloride has no noticeable 
action. We conclude, therefore, that only the 
simultaneous action of all the components on the 
tissue causes the appearance of the pseudo-auto- 
radiograph. 
A. ASCENZI 
Istituto di Anatomia e Istologia Patologica 
dell’ Universita, Roma. 
G. Boato 
F. PASSALACQUA 

Istituto di Fisica dell’ Universita, 

Centro di Studio per la Fisica Nucleare 
del C.N.R., Roma. 


Dec. 12. 
1 Ascenzi, A., Boato, G., and Passalacqua, F., Nature, 166, 1069 (1950). 
* Boato, G., Passalacqua, F., Ascenzi, A., Isotope Techniques (on- 


ference, Oxford (1951). 
> Courrier, R., Horeau, A., Marois, M., and Morel, F., C.R. Acad. Sci. 
Paris, 232, 776 (1951). 
* Blundell, M., and Rotblat, J., Nature, 167, 645 (1951). 
5 This is an interesting example of an ‘autochemograph’, a possibility 
oppo by Boyd, G. A., and Board, F. A., Science, 110, 586 
1949). 


Production of Anti-Rh in Guinea Pigs from 
Human Erythrocyte Extracts 

Ir was noticed by Lubinski and Portnuff! and 
others that heat at 50°C. made Rh-positive cells 
suspended in saline become ‘Rh-negative’. Hubinont* 
confirmed this observation and pointed out that 
Rh-substance could be demonstrated in the super- 
natant saline by inhibition tests. It seemed that 
these observations might form the basis of a method 
for preparing anti-Rh sera in animals, if the extracted 
material were antigenic. 

In repeated experiments, good anti-D sera were 
produced in guinea pigs by the intraperitoneal 
injection of saline supernatant from heated cells. 
Some of these sera are still potent after storage for 
two years at — 20°C. 

By a similar method sera were prepared with saline 
supernatant from Rh-negative cells, and with them 
we could distinguish bloods containing ¢ from those 
which did not. The immunization to Rh-negative cell 
extract was less successful, although the extracts 
were inhibitory to anti-c, particularly if, in their 
preparation, slightly greater heat were used for 6 
longer time. 











Berr 


1 Lubi 


*Hub 


iT 
Di 


TH 
dioxi 
was | 
obsel 
but t 


| pletic 


contr 
plant 
of er 
Th 
and 


. (for t 


tions 


| suppl 
/ mixin 


Inc 
a pre 


» up to 
- were 


mm. ; 


| This» 


attair 
contr 
about 
growt 


» day v 
» hame! 


86-3 1 


60-01 








were : 


May 24, 1952 


‘'wo interesting points have emerged from this 
work. The first lies in the fact that the Rh-antigen 
extracts can be removed from the saline by centri- 
' fuging at 10,000 r.p.m. These extracts can therefore 
_ be washed by repeated centrifugation through saline, 
and can be concentrated so that only very small 
injections of material are needed for immunization 
of guinea pigs. 

The second and really surprising finding is that 
good anti-D sera were produced in 50 per cent of 
_ the animals immunized with concentrated extracts 
' of Rh-negative blood. A single absorption only with 
an equivalent volume of Rh-negative cells was 
required when the sera were diluted 1/10 to produce 
good reacting anti-D. This curious finding has been 
repeated using different Rh-negative bloods, and the 
same results were obtained on each occasion. 

Paradoxically, then, it appears possible to produce 
' anti-D sera by the injection of extracts from cells 
_ supposedly lacking D antigen. 

One possible explanation of this finding may be 
' that a single substance forms the basic material for 
_ all Rh-antigens, and that their specificity is imparted 
by special side-chains or groups. However, the posi- 
tion is complicated considerably by the fact that in 
the last experiment made, the Rh-negative blood used 
was obtained from a donor who was herself immunized 
against the D-antigen during pregnancy. 

JOHN MURRAY 
E. C. CLARK 
Bernhard Baron Memorial Research Laboratories, 
Queen Charlotte’s Maternity Hospital, 
London, W.6. March 5. 


—_ H. H., and Portnuff, J. C., J. Lab. Clin. Med., 32, 178 
(1947). 
*Hubinont, P. O., Nature, 161, 642 (1948). 
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Immediate and After-effects of Carbon 
Dioxide Concentrations upon the Growth 
of Etiolated Avena Seedlings 


THE influence of high concentrations of carbon 
dioxide on the extension growth of the Avena seedling 
_ was reported in an earlier communication!. Further 
' observations, briefly noted here, have been made ; 
_ but the work has been interrupted pending the com- 
| pletion of a thorough examination of the factors 
contributing to variability in the growth of the control 
plants and means devised for eliminating the sources 
of error. 

The plants were grown in darkness in an incubator 
and they were continuously swept either with air 
(for the controls) or with known different concentra- 
tions of carbon dioxide. Pure carbon dioxide was 
| supplied from a cylinder, and diluted with air by 
' mixing streams of known rate of flow. 

Increasing the concentration up to 10 per cent had 
| &@ progressively depressant effect on the mesocotyls 
up to the third day after planting; the measurements 
controls, 16-0 mm.; 24 per cent CO,, 9-9 
mm.; 5 per cent, 6-0 mm., and 10 per cent, 3-5 mm. 
This was followed by a high rate of growth and the 
_ attainment of a final length greater than that of the 
_ controls. The optimum concentration seems to be 
about 5 per cent, for with 10 per cent the early slow 
growth persisted and the length reached on the seventh 
| day was less than when 5 per cent was employed, 
namely: controls, 71-5 mm.; 2} per cent CO,, 
86:3 mm. ; 5 per cent, 106-1 mm. ; and 10 per cent, 
60-0 mm. If growth of these last plants was allowed 
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to continue, they attained at nine days old a length 
of 98-8 mm., so that stimulation had taken place 
but its expression was delayed. 

Growth of the coleoptiles was also depressed dur- 
ing the first three days, and the slower rate of growth 
persisted so that the final lengths were shorter than 
those of the controls, which measured 69-0 mm. In 
24 per cent CO, they were 70-0 mm. ; in 5 per cent, 
46-7 mm.; in 10 per cent, 18-0 mm. ; again, these 
last plants continued to elongate slowly and when 
measured on the ninth day they were 30-9 mm. long. 

Further analysis of the phenomenon was under- 
taken to find whether stimulation of the mesocotyl 
could take place at any time during the eight-day 
growth period under examination. Plants were grown 
for three days in air, after which 5 per cent carbon di- 
oxide was continuously supplied, and three days after 
this treatment was begun a slight stimulation of the 
mesocotyl was apparent with a correlated depression 
of the coleoptile. When, however, carbon dioxide 
was introduced after five days growth in air, that is, 
when the rate of mesocotyl elongation had passed its 
maximum, neither stimulation of the mesocotyl nor 
depression of the coleoptile was noted. 

Perhaps the most interesting observation was that, 
when plants were grown in 5 per cent carbon dioxide 
for the first three days only and then transferred to air, 
the initial depression of the mesocotyl was again fol- 
lowed by an enhanced rate of growth as occurred when 
the gas was supplied for the whole growing period. 
Increase in length tailed off after the fifth day, how- 
ever, and the mesocotyls (seven days old) measured 
78-5 mm. It would appear, therefore, that the effect 
took place during the time when elongation was slow, 
and the greater part of the stimulation was con- 
sequently an after-effect. 

The opportunity may perhaps be taken to comment 
on the suggestion recently made by Burton? that 
carbon dioxide might not be the agent causing this 
stimulation of mesocotyl growth. 

In the first experiments on the effects of carbon 
dioxide using continuous gas flow (10 litres/hour per 
57 plants), the gas was generated from sodium car- 
bonate and sulphuric acid (both ‘Analar’). The stim- 
ulatory effect was thus established in pure carbon 
dioxide, and it was only later that compressed carbon 
dioxide from cylinders was used to avoid the cumber- 
some preparation and storage of large quantities of 
gas. As similar results were obtained for a given 
concentration of carbon dioxide, the absence of other 
volatile stimulants was assumed. Moreover, Burton 
quoted examples of the stimulatory effect of ethylene, 
and seemed to imply that it might similarly be con- 
cerned in the case of Avena, but this is not so as 
ethylene in small quantities has a marked depressant 
effect®*, The possibility of contamination of com- 
mercial carbon dioxide by products of respiration 
when the gas is prepared from the carbon dioxide of 
yeast fermentation cannot altogether be excluded, 
but as stated above there is no evidence of such a 
different effect from that of pure carbon dioxide. 

C. L. MER 

Research Institute of Plant Physiology, 
Imperial College of Science and Technology, 

London, S.W.7. 
March 10. 


1Mer, C. L., and Richards, F. J., Nature, 165, 179 (1950). 

* Burton, W. G., Nature, 169, 117 (1952). 

3 Crocker, W., “Growth of Plants” (Reinhold Publishing Co., New 
York, 1948). 

4 Mitchener, H. D., Amer. J. Bot., 25, 711 (1938). 
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DURING a general study of the fauna of the Manx 
intertidal zone, I have been trying to determine, 
among other environmental factors, the amount of 
organic matter in littoral deposits. Several methods 
of determining the organic content of deposits have 
been tried, but those involving the reduction of 
chromic acid have been found to be the most useful 
because of their rapidity. There are many variations 
of the chromic acid method! ; but Allison’st modifica- 
tion of Schollenberger’s®’ technique has been used on 
account of its reasonable accuracy*®, and because 
it was supposed to distinguish true organic matter 
from coal and other ‘inert carbons’*’, The deposit 
is heated with excess potassium dichromate and con- 
centrated sulphuric acid, rapidly cooled and diluted, 
and the excess dichromate titrated against standard 
ferrous ammonium sulphate**®. The result is ex- 
pressed as a percentage of organic carbon, but the 
theoretical value (1°000 gm. carbon = 16-345 gm. 
potassium dichromate) has to be adjusted to allow 
for incomplete oxidation of the carbon‘. Unfortu- 
nately, I have now found that coal does react with 
chromic acid under these conditions, and as coal and 
other reducing substances in addition to true organic 
matter may be present in littoral deposits, it seems 
desirable to direct the attention of other shore 
ecologists to this fact. 

Littoral deposits may contain considerable amounts 
of coal: in the Isle of Man, at one beach near which 
colliers are unloaded, the coal content may approach 
10 per cent at certain times and levels. Determ- 
inations on core samples taken at mid-tide level from 
this beach have shown the ‘organic carbon’ content 
to increase from 0-6 per cent (dry-weight basis) at 
the surface to 7-8 per cent at 20 cm. deep, and 
physical analysis showed a corresponding increase 
in the coal content. Tests made with coal from this 
beach resulted in an ‘organic carbon’ content varying 
from 37 per cent in the case of small pieces (which 
disintegrated in the process) to 85 per cent with 
finely ground material. 

Littoral deposits usually also contain a certain 
amount of iron, and where there is shelter from wave 
action much of it may be present as ferrous sulphide’. 
In the Isle of Man, the beaches may contain as much 
as 1-5 per cent total iron (estimated as Fe,O;), and 
in sheltered places one-third of this has been found 
in the ferrous condition. If all the iron was present 
in the ferrous state its reducing power, ignoring the 
sulphide ion, would be equivalent to approximately 
0-05 per cent ‘organic carbon’: this value is quite 
significant when compared with values of total 
reducing power equivalent to 0-10 per cent organic 
carbon found at the surface of certain Manx beaches. 

Thus, in its present form, the chromic acid method 
is unsuitable for deposits in the vicinity of coal- 
mining areas, large ports, and ports of discharge of 
colliers, and also for sheltered beaches containing 
ferrous iron. There is no reason why the method should 
not be used for deposits outside these categories ; 
but it is suggested that before analysis a careful, 
if necessary microscopic, search be made for particles 
of coal in the deposit (this also applies to combustion- 
train determinations and to all methods involving 
chromic acid). If coal is absent, then tests should be 
made for ferrous iron. If coal is not present and only 
small amounts of ferrous iron are found, the method 
should be capable of giving reliable results, provided 
that silver sulphate is added to prevent the reaction 
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of chlorides with the chromic acid®. For full accuracy 
it will be necessary to calibrate the technique against 
either combustion-train determinations on the same 
material or tests with substances of known carbon 
content. Where ferrous iron is present in large 
amounts the method can be used in conjunction with 
colorimetric determinations of the iron, although 
where time permits a wet-combustion process would 
be better ; where coal is present there does not seem 
to be any suitable method of analysis, nor a way of 
separating the coal without also separating the 
organic matter. 
A. J. SourHwarp 
Marine Biological Station, 
Port Erin, Isle of Man. 


Dec. 15. 
‘ Adeney, W. E., and Dawson, B. B., Sci. Proe. Roy. Dublin Soe., 
18, 199 (1926). 


ea L. T., and Byers, H. G., U.S. Dep. Agric. Tech. Buli.. 
317 (1932). 

* Walkley, A., and Black, I. A., Soil Sci., 37, 29 (1934). 

* Allison, L. E., Soil. Sci., 40, 311 (1935). 

* Schollenberger, C. J., Soil Sri., 29, 239 (1927). 

* Waksman, S. A., and Hutchings, I. J., Soil Sci., 40, 347 (1935) 

* Mare, M. F., J. Mar. Biol. Assoc., 25, 517 (1942). 

§ Bruce, J. R., J. Mar. Biol. Assoc., 15, 553 (1928). 

* Anderson, D. Q., J. Mar. Res., 2, 225 (1939). 

© Mills, E. V., J. Soc. Chem. Indust., 61, 205 (1932). 


Polarographic Determination of 
Fluoride 


Willard and Dean' have described a polarographic 
method for the determination of aluminium, based 
on the measurement of the polarographic step pro- 
duced by the reduction of ‘Solochrome Violet B.S.’ 
(sodium salt of 5-sulpho-2 hydroxy-a-benzene azo-2 
naphthol), which is known as ‘Pontachrome violet 
S.W.’ in the United States. This compound produces 
a step of half-wave potential about 0-3 V. vs. the 
saturated calomel electrode in an acetate buffer 
solution of pH 4-6. Addition of aluminium to a 
solution of this dye causes this polarographic step to 
be reduced in height and a second step to appear at 
a point about 0-2 V. more negative. The sum of the 
height of these two steps is equal to the height of 
the original step, and the size of the second step is 
proportional to the concentration of aluminium 
present. 

We have investigated the statement by Willard 
and Dean that this modification of the dye reduction 
step is inhibited by fluoride and have shown that this 
inhibition is quantitative. On this basis a method 
for the determination of microgram quantities of 
fluoride has been developed, involving the addition 
of excess aluminium to a solution containing fluoride, 
followed by the polarographic determination of the 
aluminium which remains uncombined. The following 
brief details of the calibration procedure serve as an 
illustration. 

2 ml. of a solution containing 0-025 mgm. per ml. 
of aluminium in dilute perchloric acid is neutralized 
to methyl red with sodium hydroxide and treated 
with 1 ml. of 5 .N perchloric acid and 5 ml. of 2N 
ammonium acetate. Up to 15 ml. of a standard 
solution of sodium fluoride is then added, followed 
by 20 ml. of a 0-05 per cent aqueous solution of the 
dye. The solution is heated for 5 min. at 70° C., 
cooled, made up to 50 ml. and polarographed. It is 
only necessary to record the second polarographic 
step. A typical series of results is shown plotted on 
the accompanying graph, from which it is seen that 








ees 








aluminium step Caamp.) 


Height of 


the 
to | 
alur 
AIF 

1 
by 
dye 
con 
solu 

1 
of 1 
pos 
In | 
tion 
only 
hyd 

V 
emy 
evel 
and 
in t 
low 
acid 

A 
Min 
corr 


Min 


‘Wil 


R 
I 


mar 
viol 
thec 
pole 
Aj 

to J 
how 
viol 
can 
thec 
qua 










Se SS OTS ST) TSC 





2) ERA PR ERR RS: « 


i 
é 
‘ 












SSSR TTS seo ea eercerenceoeeee 






No. 4308 


May 24, 1952 





0-600 


0520 f 


0-440 


0:360 


0-280 





Height of aluminium step Caamp.) 


0-200 








0-120 “< 
0 2 4 6 8 10 
Concentration of fluoride (ugm./ml. in the final solution) 





the method holds for concentrations of fluoride up 
to 6 ugm./ml. in the final solution, and that the 
aluminium fluoride ratio does not correspond to 
AIF. 
The method has been made much more sensitive 
by reducing the concentrations of aluminium and 
dye to one-tenth of those given above. In this way, 
concentrations of 0-2 ygm./ml. fluoride in the final 
solution have been satisfactorily determined. 
‘his determination is being applied to a wide range 
of materials in order to eliminate the use, wherever 
possible, of the time-consuming distillation procedure. 
In particular, it has been applied to the determina- 
tion of fluoride in hydrochloric acid, it being 
only necessary to neutralize the acid with sodium 
hydroxide of known fluoride content. 
When the more dilute final solution of dye is 
employed, no precipitation of the dye takes place 
even in the presence of saturated sodium chloride, 
and the determination may therefore be carried out 
in this medium with consequent improvement of the 
lower limit of detection of fluoride in hydrochloric 
acid. Full details of this work will be published later. 
Acknowledgment is made to the Chief Scientist, 
Ministry of Supply, for permission to publish this 
communication. 
B. J. MacNutty 
G. F. REYNOLDS 
EK. A. TERRY 
Chemical Inspectorate, 
Ministry of Supply, Royal Arsenal, 
Woolwich, London, S8.E.18. 
Jan. 4. 
‘Willard, H. H., and Dean, J. A., Analyt. Chem., 22, 1264 (1950). 


Non-Quadrupole Lines in X-Ray Spectra 


[ris well known that, by giving prolonged exposures, 
many forbidden lines appear in X-ray emission spectra 
violating the dipole selection rules derived from 
theory. Most of the forbidden lines obey the quadru- 
pole selection rules, namely, Al = 0, + 1, + 2 and 
Aj = 0, + 1, + 2, except 1 = 0 tol = 0, andj =0 
to 7 = 0 and j = } to j = 3. Some workers have, 
however, noticed a few forbidden lines which even 
violate the quadrupole selection rules and which 
cannot be explained by any multipole radiation 
theory. Such lines are generally known as ‘non- 
quadrupole’ lines. 


NATURE 


889 







In the detailed study of the L-spectrum of platinum 
and mercury undertaken in this laboratory, we came 
across some such non-quadrupole transitions. It 
appears from our investigations, as well as from 
those of others, that the following two general 
conditions for the emission of such lines can be 
stated: (1) it is impossible to observe any non- 
quadrupole line for which either Al or Aj is three ; 
(2) only those non-quadrupole lines can be observed 
for which both Al or Aj are simultaneously zero. 

Another feature which is very striking about these 
non-quadrupole lines is that the experimentally 
observed energies of these lines are invariably some- 
what lower than those calculated from the energy- 
level diagrams. ‘Though the non-quadrupole lines 
are very faint and the measurements are therefore 
correspondingly uncertain, the observed energy-differ- 
ences are outside experimental errors. It thus appears 
as if some part of the energy of the non-quadrupole 
radiations is dissipated in the process of emission 
itself. 

Details of the forbidden lines of platinum and 
mercury can be found elsewhere!. 

We have pleasure in expressing our thanks to the 
Council of Scientific and Industrial Research (India) 
for research grants which enabled us to carry out 
this work. 

G. B. DEODHAR 
CHINTAMANI MANDE 
Physics Department, 
University of Allahabad. 
Nov. 28. 
' Deodhar, G. B., and Mande, C., J. Sci. Indust. Res., 9 B, 263 (1950) ; 
10 B, 260 (1951); 11 B, 1 (1952). 


Temperature Variation of the 
Magnetostriction of ‘Alcomax’ 


THE temperature variation of the longitudinal 
magnetostriction of ‘Aleomax’ and some related 
alloys is being investigated, and the results so far 
obtained are shown in the accompanying graph. The 
magnetostriction was measured in a field of about 
1,500 Oersted, using an adaptation of Honda's 
rotating mirror method. The specimens were as cast 
or air-cooled without a magnetic field. Although 
these preliminary results have an accuracy of only 
about 10-15 per cent, they may help to decide what 
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role, if any, magnetostriction takes in the production 
of magnetic anisotropy in these alloys. The experi- 
ments form part of a larger programme undertaken 
jointly by this Laboratory and the Electrical Research 
Association. 
M. McCaic 

Permanent Magnet Association, 

Central Research Laboratory, 

Brown Street, Sheffield 1. 
March 14. 


Antennal Oligomery in Heteroptera 

Puttarudriah and Channabasavanna' state “.. . so 
far as we are aware, no reference occurs of an insect 
possessing antennz with unequal number of joints 
[sic] on the two sides, affecting its bilateral sym- 
metry”. In fact, antennal oligomery is a common 
phenomenon in the Heteropterous family Lygeide. 
Butler? records its occurrence in twenty of the sixty- 
six British Lygeide known to him, and in certain 
genera, for example, Scolopostethus Fieber, it occurs 
frequently. However, I have reported* examining 
208 specimens of Ischnodemus sabuleti ssp. palustris 
Carayon (stated by Butler to exhibit oligomery) 
without finding an oligomerous individual. Butler 
does not include Heterogaster urtice (F.) among the 
oligomerous species, but I have a male with normal 
4-segmented left antenna and 3-segmented right 
antenna ; this was the sole abnormal specimen in a 
catch of 75 of both sexes. 

In Lygezide the absence of a segment, apparently 
the third, is partially compensated by an increase in 
length of the remaining segments. A French speci- 
men of the non-British Lygeus pandurus (Scop.) 
exhibits bilateral oligomery (a phenomenon not, it 
seems, previously noted), and comparison with the 
normal male antennze shows this compensatory 
elongation. 

For these examples, as well as for the undetermined 
Bracon spp. reported by Puttarudriah and Channa- 
basavanna, their term ‘‘teratological’’ does not seem 
apt; it should perhaps be confined to non-recurring 
anomalies. While most cases of true teratology, 
duplication of appendages, etc., are probably trau- 
matic in origin, this is certainly not so in the Lygeidz. 
Puttarudriah and Channabasavanna _ conclude 
*,..the number of antennal joints forms one of 
the important taxonomic characters in the determina- 
tion of many species of insects; and differences in 
the number of antennal joints in the same specimen 
vitiate the use of this character’. As oligomery is 
restricted to such a minute part of the insect fauna, 
their fears are groundless. 

D. Leston 
44 Abbey Road, 
London, N.W.8. March 18. 
2 Puttarudriah, M., and Channabasavanna, G. P., Nature, 169, 378 
8 By A., “A Biology of the British Hemiptera-He‘eroptera”’ 
(Witherby, London, 1923). 
2 Leston, D., Ent. Gaz., 2, 255 (1951). 


Absorption of Silver on the Gills of a 
Freshwater Crab 

UnbeErR this title, Dr. D. W. Ewer and Ivan 

Hattingh' quote in the following context a passage 

from a paper of mine*?: “The localization of the 

silver-absorbing areas to certain gills which we have 

found in Potamon provides an exception to Koch’s 
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statement that ‘tous les organes décrits comme 
branchies chez les Crustacés . . . absorbent |’A ’.” 
However, the complete passage reads as follows - 
“Pour é6tre bref nous pouvons dire que tous les 
organes décrits comme branchies chez les Crustacés 
aussi bien d’eau douce que marins, que nous avons 
observés, absorbent l’Ag . . . Les aspects obtenus 
différent fortement d’une espéce a l’autre. C’est ainsi 
que chez Asellus (aquaticus) la ‘région spéciale’ 
(Kimus, 1898) des exopodites seule prend |'Ag; 
Kimus avait déja constaté cette affinité pour |’Ag 
et l’a employée & des fins anatomiques . . .” 

Dr. D. W. Ewer and I. Hattingh’s findings thus 
extend rather than contradict my statement of 1934, 

H. J. Kocu 
Laboratory of Zoophysiology, 
University, Louvain. 

1 Nature, 169, 460 (1952). 
* Koch, H. J., Ann. Soc, Sci, Brux., 54, 346 (1934). 





Ir I have followed Prof. Koch aright, his point was 
that at least somewhere on each respiratory appendage 
of the Crustacea there was an area which absorbed 
silver. In Potamon, however, there are no silver- 
absorbing areas on the more posterior gills. To the 
best of my knowledge this type of specialization has 
not been found before. I believe that this may be of 
importance in a study of the biochemical aspects of 
the absorption of silver and other ions, for the 
posterior gills act, in a way, as a biochemical control 
on the specialization found in the anterior gills. It is 
hoped to be able to extend these observations in the 
near future. 

D. W. Ewer 
Department of Zoology, 
University of Natal, 
Pietermaritzburg. 


“International Relations as a University 
Discipline”’ 

THE leading article in Nature of April 5 on the 
brochure on “The University Teaching of Inter- 
national Relations” is a welcome indication of interest 
in the possibilities of the subject. May I hope, how- 
ever, that readers will not be deterred from reading 
the brochure itself, for then they may find that the 
participants at the Windsor Conference, far from 
being muddle-headed about the function of university 
education, merely held—as might be expected at 
such an international gathering—a diversity of views 
on what is, as is recognized in the Nature article, a 
controversial subject. Furthermore, to suggest that 
with the founding of the College of Europe the teach- 
ing in British universities of international relations 
has become superfluous seems to me, if I may say 
so, like suggesting that the establishment of, say, 
the Hague Academy of International Law had 
rendered obsolete the Inns of Court. 

It was also a little embarrassing to learn that I 
am held to endorse views, for example, that the sub- 
ject can ‘“‘accustom the student to making decisions 
in problematical situations”, with which I do not 
agree and which, in the brochure, are clearly attributed 
to individuals at the Conference, at which I was not 
present. 

GEOFFREY L. GOODWIN 

25 Queen’s Gate Gardens, 

London, S.W.7. 
April 28. 
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FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 


Monday, May 26—Thursday, May 29 


SocteTY OF DAIRY TECHNOLOGY (at the Craigside Hydro Hotel, 
JJandudno).—Summer Meeting. 


Tuesday, May 27 


PHYSICAL come (at the Royal Institution, 21 Albemarle Street, 
London, W.1), 5 p.m.—Prof. L. Néel: ‘‘Antiferromagnétisme et 
ferrin a atin” ‘aweck Discourse). 

ROYAL ANTHROPOLOGICAL INSTITUTE (at the Royal Society, Burl- 
ington House, Piccadilly, lenton, W.1), a’ p.m.—Rev. Dr. 
Fdwin W. Smith: “African Sym! bolism” (Henry Myers Lecture). 
UNIVERSITY OF LONDON (in the Anatomy ‘Lheatre, University 
College, Gower Street, London, W.C.1), at 5.40 p.m.—Prof. L. Keimer 
(Cairo): “Les animaux et les plantes de l’Egyp petra om 
nouvelles”. * (Further Lectures on May 29 ow June 3.) 

SocIETY OF CHEMICAL INDUSTRY, AGRICULTURE GROUP (joint meet- 
ing with the PLASTICS AND POLYMER Grovur, at the pare —- 
of Arts, John Adam Street, Adelphi, London, W.C.2), 
me. D. F. Mowry : “Improvement of Soil Structure ath Synthetic 


Polyelectrolytes’’. 
SOCIETY OF INSTRUMENT TECHNOLOGY (at the Royal an Race go 
Tropical Medicine and Hygiene, Manson House, 26 Port: 


london, W.1), at 6 p.m.—Annual General Meeting; Mr. E. Ww: 
Taylor: ‘Recent Advances in the Industrial Use of the Microscope’’. 


Tuesday, May 27—Thursday, May 29 


INSTITUTION OF GAS ENGINEERS (at Church House, Westminster. 
London, 8.W.1).—89th Annual General Meeting. 


Wednesday, May 28 
INSTITUTION OF ELECTRICAL ENGINEERS, RADIO SECTION (at —_—— 
Place, Vie toria Embankment, London, W.C.2), at 5.30 p.m.—Mr. A. 
Jensen: ‘‘Recent Progress in Colour Television Technique in he 
U.S.A.”. 
Thursday, May 29 


ROYAL AERONAUTICAL Society (at the err of. gs aN. 
eers, Great George Street, London, 8.W.1), at .m.—Sir 
Garner: ‘“‘Prophecy and Achievement in pe = wey ilbur - Wright 


Memorial Lecture). 
Friday, May 30 


EUGENICS SOCIETY (at the Royal sy + —— posse, Picca- 
London, W.1), at 5.30 p.m. —Mr. N } . Pirie, F.R.S.: “The 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 

before the dates mentioned : 
ASSISTANT (with good honours degree in physics, or its equivalent, 
plus industrial, research and/or teaching expe ence) to teach PHYSICS 
e of Monmouthshire, 


Crumlin—The Director of Education, County Hall, Newport, Mon. 
(May 31). 
BIOCHEMIST (non-medical)—The Secretary, Manor Hospital, 


Combe Park, Bath (May 31). 

LECTURER IN ANALYTICAL CHEMISTRY (with special reference to 
inorganic micro-analytical methods)—-The Imperial College of Science 
and Technology, South Kensington, London, 8.W.7 (May 31). 

LECTURER IN ORGANIC CHEMISTRY—The Secretary, T 4 University, 
Aberdeen (May 31). 

TEACHER OF METALLURGY, and an ASSISTANT (Grade A) IN PHYSICS, 
at the Covent: by ay _—* he Director of Education, Council 
am, Coventry (May 3 

ECTURER IN A ee Privcipal, Heriot-Watt College, 
Edinbargh (June 2). 

CHEMISTS and JUNIOR CHEMISTS for the scientific staff of the Chief 
Engineer’s Department in the Research Laboratories at Leatherhead 
—The Director of Establishments, British Electricity wre 
British Electricity House, Great Portland Street, London, W.1 
quoting Ref. AE/247 (June 7). 

PROVINCIAL AGRICULTURAL ECONOMIST of the Eastern Province, 
stationed at Cambridge (duties are general responsibility for research, 
for economic investigations in the fleld, and for advisory work in farm 
meneggeene—tae Secretary, School of Agriculture, Cambridge 
June 7). 

ASSISTANT LECTURER AND TUTOR IN PRACTICAL SoctaL WORK— 
The Registrar, The University, Leeds 2 (June 9). 

FISHERIES OFFICER (with a four-year degree in natural sciences 
of a recognized university) at the Henderson Research Station in the 
Department of Research and Specialist Services of the Division of 

Agriculture and Lands, Southern Rhodesia—The Secretary, Southern 
Rhodesia Government, 429 Strand, London, W.C.2 (June 10). 

UNIVERSITY DEMONSTRATOR IN AGRICULTURAL BOTANY in the 
Faculty of Agriculture, Cambridge —_—- Secretary, School 


_ of Agriculture, Cambridge (June 11). 


ASSISTANT LECTURER IN GEOGRAPHY—The Clerk, Birkbeck College, 


| Malet Street, London, W.C.1 (June 16). 


ASSISTANT LECTURER of LECTURER IN MECHANICAL ENGINEERING 
—The Registrar, The University, Leeds 2 (June 18). 
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PHYSICAL CHEMIST to investigate macromolecular substances of 
biological origin by means of the ultracentrifuge and other methods— 


The House = Royal Cancer Hospital, Fulham Road, London, 


8.W.3 (June 2 

HOSPITAL a (radiotherapeutic) on the Joint Staff for the 
Groote Schuur Hos —_ and other teaching hospitals in the Cape 
Peninsula— he Staff Clerk, Room 102, South ‘Africa House, Trafalgar 
Square, London, W.C.2 (Cape Town, June 30 30). 

LECTURER IN ASTRONOMY—The Secretary of University Court, The 
University, Glasgow (June 30). 

ASSISTANT ZOOLOGIST (with an honours degree in zool 
specialized in entomology or plant nematology) to work on 
and/or nematode pests of the sugar beet—The Secretary, School of 
Agriculture, Cambridge (July 12). 

ANALYTICAL CHEMIST in the Government Analyst’s Laborato: 
Khartoum—The Sudan Agent in London, Wellington House, Buck- 
ingham Gate, London, 8.W.1, quoting ‘Analytical Chemist 1210’. 

ASSISTANT and ASSOCIATE PROFESSOR OF ANATOMY (preferably 
with experience in gross anatomy or micro-anatomy or neuro-anatomy) 
—The Dean, Faculty of Medicine, Dalhousie University, Halifax, 
Nova Scotia, Canada. 

ASSISTANT EXPERIMENTAL OFFICER at the British Coal Utilization 
Research Association, to assist in physical ae into the 
behaviour and properties of granular masses—'‘ he Ministry of Labour, 
Leatherhead, Surrey, quoting Ref. A.13, B.C.U.R.A. 

ASSISTANT PHYSICIST (with honours degree) in Physics Department 
A oma Centre—Lhe Secretary, War Memoria] Hospital, 

cuntho 

GROLOGIST in the Geological Survey—The Secretary, Civil Service 
Commission, 45 Vege O'Connell Street, Dublin. 

LECTURER (qualified in physical chemistry), and an ASSISTANT 
ar ayo AND DEMONSTRATOR, IN THE DEPARTMENT OF CHEMISTRY 
Secretary, King’s ( ‘ollege of Household and Social Science, 
Campden Hill Road, Lordon, W.8. 

LECTURER IN APPLIED mKCHANICS, @ LECTURER IN HEAT ENGINES, 
a LECTURER IN PRODUCTION ENGINEERING (with particular reference 
to machine tools and jig and tool design), and an ASSISTANT LECTURER 
IN APPLIED MECHANICS (with particular reference to structures)— 
The Secretary, Royal Technical College, George Street, Glasgow, C.1. 

PHYSICIST (with a good degree in physics) for work on X-ray 
crystallography, Geiger-counter techniques, etc.—lIhe Personnel 
Officer, British Iron and Steel Research Association, 11 Park 


London, W.1. 
Northern Polytechnic, 


a4 


SENIOR LECTURER IN PuysIcs—The 


Holloway, London, N.7. 


REPORTS and other PUBLICATIONS 


(not included in the monthly Books Supplement) 


Great Britain and Ireland 


Philosophical Transactions of the Royal gy of London. Series 
A: Mathematical and Physical Sciences. ‘No. , Vol. 244: On 
Turbulence caused by Thermal Instability. By se ” Chandrasekhar. 
Pp. 357-384. (London: Cambridge University Press, 


68. 6d. 3 
50 Years’ Service to Microscopy, 1901- —_. Pp. 24+12 plates. 

(Manchester: Flatters and Garnett Ltd., 195 

i ederation Now. Pp. 32. i Federal eT 
> 


eB F 
Rowett Research Institute. Collected Papers, Vol. 8. 37 papers. 
(Bucksburn : Rowett Research Institute, 1952.) 173 

Macaulay Institute for Soil Research. Annual Report 1950-51. 
er’. ‘plates. (Aberdeen: Macaulay Institute for Soil Research, 


{173 

Air Ministry : Meteorological Office. Geophysical Memoirs No. 87 : 

Characteristics of Air Masses over the British Isles. By Dr. J. E. 
lasco. (M.O.530b.) Pp. 34. (London: H.M. 


Be . Stationery Office, 
1952.) 28. 6d. net. [173 
Colonial Office. Statistics for Colonial Agriculture ; Report on the 
a of Recording and Estimating. By K. E. Hunt. (Colonial 
Research blications, No. 11.) Pp. viii+84. (London: H.M. 
Stationery Office, 1952.) 7s. 6d. net. 173 
National Research Development Corporation. Report and State- 
ment of Accounts for the Year Ist July 1950 to 3Cth June 1951. 
Pp. 18. (London: H.M. Stationery Office, a 9d. net. 20 

Transactions of Xt Ly ae aw Natural History Society and 
Field Club. Vol. 23, P: : The Fungi of Hertfordshire. By P. E: 
egg 135-208. UMertiond © Stephen Austin and Sons, L' 

‘ 8. 

The Training of Designers for the Printing Industry. (Report 
No. 11.) Pp. 20. (London: London and Home Counties Regional 
— Council for oo ge Technol gical Education, 1952.) 18. [203 

The Engineer Directory and Buyers Guide. 1952 edition. Pp. 440. 
(London : The Engineer, 1952.) 5s. [243 

International Conference, Some Crop Protection Problems in World 
Agriculture, 26th, 27th and 28th = 1951, Fernhurst Research 


Station, Haslemere, Surrey. . C. Tunstall. Pp. 116. 
(London: Plant Protection, Ltd., 1952.) 243 
edical Research Council. Memorandum No. 27 (Revision of 


M 
Memorandum No. 19): The Rh Blood Groups and their Clinical 


Effects. By Dr. P. L. Mollison, Dr. A. E. Mourant and Dr. R. R. Race. 
Pp. vi+72. (London: H.M. Stationery Office, 1952.) 38. net. ~ 
ote and the Subjective: an Attempt at Integration. By D 


L. Wormell. (Coventry: The Author, 1 10 Nouthleigh 
pan 1952.) 1s. 243 
Common Names of British Insect and other Pests. (Published for 
the Association of Files, Sawa Biologists.) Part 1: Slugs and Snails, 
wflies, Wasps and related Insects. Pp. 30. 

" ce, Thrips, Plant Bugs, Aphids and Scale Insects, 

Butterflies rot ‘ae, Fleas, Mites and Ticks. Pp. 40. 38. net. 
(Harpenden: Miss Barbara M. Stokes, Entomology Department, 
Rothamsted Experimental Station, 1952.) [243 


Pp. 16. 
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1950-1951. 


Report, Cantos . 
253 


Sir John Cass College. Pp. 20. 
Sir John Cass College, 1952 

Ciba Foundation for the Promotion of International Co-operation 
in Medical and Chemical Research. Report 1951. Pp. 32. (London: 
Ciba Foundation, 1952.) 258 

Department of Scientific and Industrial Research. Report of the 
Road Research Board with the Report of the Director of Road Research 
for the Year 1950. Pp. iv+81+8 plates. (London: H.M. Stationery 
Office, 1952.) 38. 6d. net. [273 

British Empire Cancer Campaign. A Survey of Cancer in London : 
Report of the Clinical Cancer Research Committee. By Dr. W. L. 

* a vi+834. (London: British Empire Cancer cunee 
283 

Plant  ~ ae a Record of Current Work on Plant Diseases and 
Pests. (Published for the Ministry of Agriculture and Fisheries Plant 
Pathology Laboratory, Harpenden.) Quarterly. Vol. 1, No. 1, March. 
Pp. ii+34+4 plates. (London: H.M. Stationery Office, 1952.) 4s. 
net ; annual subscription, 16s. 6d. 283 

Department of Scientific-and Industrial Research. A Survey of 
the Sulphur and Sulphuric Acid Position. By R. Ashton, A. L. Thoro- 
good and D. Neville-Jones. Pp. ti+25. (London: H.M. Stationery 
Office, 1952.) 18. 6d. net. 14 

Chelsea Polytechnic. Fifty-sixth Annual Report, Session 1950-51. 
Pp. 24. (London: Chelsea Polytechnic, 1952.) 14 

C. T. R. Wilson and the Cloud Chamber. (Cambridge Monograph, 
No. 4.) Pp. iv+16. (London: Cambridge Instrument Co., Ltd., 
1952.) Free. 14 

Liverpool and Manchester Geological Journal. Vol. 1, Part 1. 
Pp. 147+v. (Liverpool: Liverpoo! Geological Society ; Manchester : 
Manchester Geological Association, 1952.) 108. 6d.; 5s. to mers 

rs. 

Anti-Locust > 11: The Ecology of Grasshoppers in East 
Central Sudan. By R. J. V. Joyce. Pp. iv+104. (London: Anti- 
Locust Research Centre, British Museum (Natural History), 1952.) [24 

Ministry of a and Fisheries. ishery Investigations, 
Series 2, Vol. No. 7: The American “Slipper Limpet (Crepidula 
fornicata L.) i. Cornish Oyster Beds. By Dr. H. A. Cole. Pp. 13+2 
plates. (London: H.M. Stationery Office, 1952.) 28. net. (34 

Report of the Rugby School Natural History Society for the Year 
1951. (85th Issue.) Pp. 48. (Rugby: George ‘Over, Ltd., 1952.) [34 

Instrument Engineer: Devoted to Measurement and. Automatic 
Control in Industry. Vol. 1, No. 1, April. Pp. 20. (Luton: — 
Kent, Lid., 1952.) 28. 6d.; annual subscription, 58. 

WwW ool Industries Research Association. Publication No. 198 : 
Report of the Director of Research for 1951-52. Pp. 28. (Leeds: 
Wool Industries Research Association, 1952.) [74 


Other Countries 
Annual Report No. 1 (1949-1950). 
National Institute of Cams 


National Institute of Genetics. 
+R ne (Misima, Japan: 
95 
A Proposed Open-Ditch and Tunnel Sea-Level Ship Canal across 
Hondures. By William H. Hobbs. Pp. ii+10. (Ann Arbor, _—. 5 
Edward Bros. Inc., 1952.) 23 
Smithsonian Miscellaneous Collections. Vol. 117, No. 5: suuttlaed 
List of Birds of Barro, Colorado Island, Panama Canal Zone. By 
Eugene Eisenmann. (Publication 4058.) Pp. ii+62. mee 
D.C.: Smithsonian Institution, 1952.) 23 
Scientific Reports of the Indian Agricultural Research Institute, 
New Delhi, for the Year ended 30th June 1949. Pp. 205. (Delhi : 
Manager of Publications, 1951.) [123 
Consejo Superior de Investigaciones cientificas. Publicaciones ~y 
Instituto de Quimica ‘Alonso Barba.’ Vol. 5, ano 1951. Pp. iv+3 
(Madrid : Instituto de Quimica ‘Alonso Barba’, 1952.) i123 
Journal of Rational Mechanics and Analysis. Vol. 1, No. 1. Pp 
172. (Bloomington, Ind.: Graduate Institute for ‘Applied Mathe- 
matics, Indiana University, 1952.) 18 dollars per Vol. [133 
Bibliography of Scientific Publications of South Asia (India, Burma, 
Ceylon). No. 5, January-June 1951. Pp. vi+97+v. (Delhi: Unesco 
South Asia Science Co-operation Office, 1952.) 32 
ee. of the California Academy of ieee Fourth Series. 
27, No. 7: A Revision of the North American Species of Oxytropis 
By R. ‘C. Barneby. Pp. 177-312. (San Francisco: California 
Academy of Sciences, 1952.) (133 
Aligarh Muslim U niversity Publications ————- Series). On Indian 
Insect Types, 3, The Skeleto-muscular Mechanism of Stenobracon 
Cameron (Braconidae, Hymenoptera), an Ectoparasite of 
Sugarcane and Juar Borers of India, Part I, Head and Thorax. By 
Dr. 8. Mashhood Alam. Pp. ii+74+9 plates. (Aligarh: Muslim 
University, 1951.) 5.8 rupees. [133 
Académie Royale de la Classe des Sciences. Mémoires, 
Tome 26, Fase. 7: Contribution 4 l’étude des relations entre les 
forces interatomiques et la structure électronique des molécules 
polyatomiques. Par Jules Duchesne. Pp. 44. 40 francs. Mémoires, 
Tome 26, Fase. 9: Nouvelles recherches sur l’applicabilité projective 
des surfaces. Par Prof. F. Backes. Pp. 32. 40 francs. (Bruxelles : 
Académie Royale de Belgique, 1952.) {133 
Annual Report of the Indian Central Jute Committee for the Year 
os Pp. iv+247. (Calcutta: Indian Central Jute Committee, 
95 133 
Universidad Nacional del Tucuman. Publicacién No. 591 (Instituto 
de Fisica, No. 30): Aportes teoricos al estudio del efecto Cherenkov. 
Por A. Battig. Pp. 72. (Tucuman: Universidad Nacional, 1951.) [133 
Kementerian Perhubungan Djawatan Meteorologi dan Geofisik. 
Verhandelingen No. 41: On Climatic a in Indonesia. ~ 4 
Mrs. K. J. Schmidt-ten Hoopen and Dr. . Schmidt. Pp. 
(Djakarta: Djawatan Meteorologi dan Geotisik, 1951.) 1133 
Ministry of Communications : Meteorological and Geophysical 
Service. Meteorological Data of Indonesian Aerodromes, 1949. By 
Dr. F. H. a meng Pp. 116. (Djakarta: Meteorological and Geo- 
physical Service, 1951. (133 
National Geen Council. Review 1951. (N.R.C. No. 2560.) Pp. 
285+13 plates. ~ n 52.) 75 cents. [173 
y Pp. iv+32. 
33-64. (Ottawa: National Research 


Vol. 1, No. 2, 31 December. Pp. t 
173 


Council, 1951 ) 
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Publications of the Observatory of the ate el ¢ jie higan, 
Vol. 10: The Structure of the Galaxy; a —— d in con- 
nection with the Dedication of the Heber ust curthe ee 
Telescope, June 22-24, 1950. Pp. ix+84+11 plates. (Ann Arbor: 
University of Michigan Press, 1951.) [208 

Indian Forest Leaflet No. 125: Practical Directions for the Pro- 
phylactic Treatment of Timber, Bamboos and Plywood for the 
Protection against Insect Damage. By Dr. M. L. Roonwal. Pp. 4, 
(Delhi: Manager of Publications, 1951.) 6 annas; 7d. [208 

Indian Forest Records, New Series. Entomology, Vol. 7, No. 9: 
A List of Described Immature Stages of Indian Lepidoptera, Part 2. 
Heterocera. By G. D. Gant and N. C. Chatterjee. aft: 267-334. 
(Delhi: Manager of Publications, 1951.) 3.4 rupees; 58, 3d. (208 
Author Index covering Lists 1, 2, 3, 4, 5 and 6 of Scientific Papers 
published in the Middle East, 1947-1950. Pp. 27. (Cairo: Uneseo 
Middle East Science Co-operation Office, 1951.) 

Uganda Electricity Board. Fourth Annual Re 
for Year ended 31st December 1951. Pp. 40. ( 
Electricity Board, 1952.) 1s. [243 

List of Scientific and Technical Journals published in South East 
Asia (Philippines, Indonesia, Malaya, Thailand, Indo-China, Hong 
Kong). Revised edition. Pp. _ (Manila : Ungsco East Asie 
Science Co-operation Office, 1951.) 

List of Scientific and Technical Journals published in South 
Asia. Supplement to the first revised edition (China). Pp. xiii+2, 
(Manila: Unesco East Asia Science Co-operation Office, 1951.) [243 

Nigeria. Annual Report on the Geological Survey Departunent for 
the Year 1950-51. Pp. 16. (Kaduna: Government ; Loan: 
Crown Agents for the Colonies, 1951.) 9d. net. [24 

Pasteur Institute of Southern India, Coonoor. Annual Report = 
the Director, together with the Forty-fourth Annual Report of = 
Central Committee of the Pasteur Institute Association 1950-! 51, 
Scientific Report 1951. Pp. 50. (Coonoor: Pasteur Institue of Cs 
Southern India, 1952.) 

International Statistical Institute. Bibliography of Basic tee 
and Monographs on Statistical Methods. Pp. 84. (The Hague : Inter- 
national Statistical Institute, 1951.) 52. (253 

Svenska Linné-Sallskapets Arsskrift. Arg. 33-34, 1950-1951. Pp. 
iii+188. (Uppsala: Almquist and Wiksell, 1951.) 253 

Carnegie Institution of W ashington. Year Book No. July 1, 
1950-June 30, 1951, with Administrative Reports at y December 
14,1951. Pp, xxxv +260. (Washington, D.C.: Carnegie Institution, 

253 


1951.) 1 dollar. of 
Yale Medical Library. Annual Report including the Report of the 
Historical Library, 30 June 1951. Pp. 47. (New Haven, Conn.: Yale 
Medical Library, 1952.) [253 
Sociological Bulletin. Vol. 1, No. 1. Pp. 88. (Andheri: Indian 
Sociological Society, 1952.) 3 rupees; 4s. [263 
Bulletin of the American Museum of Natural History. Vol. 98, 
Article 5: The Saturniidae (Lepidoptera) of the Western Hemisphere ; 
Morphology, Phylogeny and Classitication. By Charles D. Michener. 
Pp. 335 at 2. (New York: American Museum of Natural History, 
1952.) 2.25 dollars. (263 
United States Department of Commerce: National Bureau of 
Standards. Handbook 48: "Yes and Removal of Radioactive 
Contamination in Laboratories. . iv+24. (Washington, D.C. 
Government Printing Office, ‘9st. 15 cents. [27 
Kongelige Danske Videnskabernes Selskab. Matematisk- fyaiake 
Meddelelser, Bind 26, Nr. 16 : Stabilit&tsuntersuchungen im restring- 
ierten Vierkérperproblem. Von Peder Pedersen. Pp. 37. (Kobenhavn: 
Ejnar Munksgaard, 5 2 


3 
t and Accolcal 
ampala: Uganda 


1952.) 5 (288 

Publications of the Dominion ™ Observatory, Ottawa. Vol. 14: 
Bibliography of Seismology. No. 9: Items 7571-7652, January to 
_— aan By W. G. Milne. Pp. 185-194. (Ottawa: King’s Prine 
1952. 

Proceedings of the Academy of Natural Sciences of Philadelphia. 
Vol. 103, 1951. Pp. iv+247. (Philadelphia: Academy of ee 
Sciences, 1952.) 7.50 dollars. 

New South Wales University of Technology. First Annual neva 
of Proceedings for the Year ended 30th June 1950. Pp. 25. (Sydney: 
Government Printer, 1951.) M4 

Geological Society ‘of South Africa. Annexure to Vol. 54: 
du Toit Memorial Lectures, No. 2, Metamorphism and Granitisation. 
yf H.H. — Pp. 27. (Johannesburg : Geological Society of oon 
Africa, n. 

Atti del Convegno Internazionale di Meteorologia Marittima, Genova, 
20-22,9,1951. Pp. iv+181. (Milano: Istituto Geofisico a 
1952.) 2 

Académie Royale de Belgique: Classe des Sciences. Mémoires, 
Tome 27, Fascicule 1: Contribution & l’étude cinétique des réactions 
de combustion et d’ inflammation ; Vitesse de propagation des flammes. 
Par V. Van Tiggelen. Pp. 27. (Bruxelles: Académie Royale de 
Belgique, 1952.) 30 francs. [34 


Catalogues 


A Catalogue of Books and Periodicals on Medicine and Herbals, 
Astronomy, Chemistry, Engineering Mathematics, Meteorology, 
Mining, Photography, Physics, etc., ranging from the 15th to the 20th 
Century. (No. 700.) Pp. 72. (London: Bernard Quaritch, Ltd., 

952 


2.) 
Equipment for Gamma-Ray Radiography. — 2783.) Pp. 4. 
(London: Johnson, Matthey and Co., Ltd., 1952.) 
Platinum for Resistance Thermometry. Ro. 1547.) Pp. 12. 
(London: Johnson, Matthey and Co., Ltd., 1952.) 
Service to Science, No. 22. Pp. 4. (Croydon : Townson and 
Mercer, Ltd., 1952.) * 
Thermometers. Pp. 36. (Treforest, Glam.: H. J. Elliott, Ltd., 
2.) 
Laboratory Ovens. (Publication No. 538.) Pp. 4. (London: A. 
Gallenkamp and Co., Ltd., 1952.) 
Scientific Instruments. (Catalogue G.) Pp. 24. (Cambridge: 
W. G. Pye and Co., Ltd., 1952.) 
Murphy Insecticides, Fungicides, Fumigants, for Nurserymen and 
Mushroom Growers. Pp. 100. (Wheathampstead : Murphy Chemical 
Co., Ltd., 1952.) 
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